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>SGnt_14ft SBQroNO:! 

ATQAOOGGOClTOTOOT AT ItXr rrtK aKWnTK^^ 

CTXnXK:V^CAAAGGGAAGTCGCroAGGAGG<3<X:crroAAGGAOC0^ 

AGQAATCACCATTATGCAGTCAGCAGQAAGCACTCCAGCItJrGGGGT^^ 

GACCAACTACXjnKiATTGTCAGTACTTTGGGAAQATCTACATC^^ 

CTrOGrrGTrTGATA(>GGCTCCCCGGATATCn3GGIt3C^ 

cagaa(x:accaacxkjitcgatccgtccaaotoctccacc^ 

CAGTATGGCACAGGCAGCATGCGGGG<J1 lOCJOGGCTATGACACTCnCACCCmntXrAACATrorrG 

QATCGOATCCTGCKXXn-GCCCTATCKCTCTCTrG^ 

AATXiACCAGG<KiAGCATGCrCA(XKnGAGGGCCATrcbVT^^ 

TGGATACCCATCACnXKAAGAATACrQGCAaTI^^ 

QCn^GGATOAGOCXATCriOCATAOCmClGAACnYnCATCATn^^ 

CGGKKXTITCrrCAGGCCATCXnXKiACACCGGCACX^^ 

CAACATCCAGCAGGCCATTC<WCGCACrOOGGGCCAGTACAATaAar^^ 

GOCKSAGCAGCAlTtXXIACGGCKnXriTCXaAOATCX^ 

CCrATACCACKXAGGACCAGGGCTItntK:ACCAOIXK3^^ 

GGATCCnx;G<K5AATGTCTTCATCTOGGAOTATrACAOTXJ^^ 

GCCTGCKXSAAGGCTGTCrOA 

>SGt>R 197_SEQTDNO:2 

ATCXSATAGATtKi^AAACATCTrAGGGCGGT^^ 

OAAGTGOTGCrfXnTAGAGTOTOCCACCACXXJAaiXXCmm^^ 

GGCXnXiCGOCCOCTATATTOAOaA0CA£»CXmiGAAACACTT^ 

(X:ATCKiAAGTCCG<3GATX:iCrA0PIXjT l t;iW^^ 

CAGAGGGCGACCrGAAGCTGCTAAGAAGCTCXXntXnXKJCOarmsOGGC^ 

CeCTOCntCAGGGACAG<X«CAGATGCICACaQC^^ 

GACXKnTXXKXnXTrc<ynXXAGAAGAOCTCXXXKKKKX:AG(^^ 

OAGCAQGOCXntXJAGCGCAAOAAGGAGGAGGCGCGGAGGCXSGCGGGCCGAGCC 

CAOGCaiC*CaGGOCTlXXX:AACCn3CKK>LACACCl^^ 

(KX^ACxnCCAGAAGTKXXiAGAATtnTrcCTCAACCrrGAO^^ 

GXMAAGCCMCCAACGGGAAGACICAGCriTCrrG4XUlAG<X:AA 

TCCriaAOAAATGACAGGGCX»AGGCA-IGC(^QOGGaAOOarr^^ 

CATfACTIXXXIAGriXnTKi^GCTCATCCAGAACAACMMGC^^ 

TQAACTGCACACCCTCTrcOGAGTCATXjTGGTCCGGGAAGT<^^ 

GCrCCACrCAGTaTG<iAG<XrroAlXXCrGCCTrCCGCGGCTACGACCA^ 

TCIXnXXXlAOCTGCrGCACAAG<nGCAGCAGaAj^CT^^ 

TCATmXTICrCXX:AOAGGAAGCrCACCAAACAGCntnTAAA<KnX^^ 

GOCAGCTGCnCA<nt:A<XKiAAGKm7GTC1tXKXXn'AATC^^ 

GTCTTKiACCAGCjrA'tTAACCATGGAACCTTACrGCnXiyi 

GAOACClTrCCCTATCiATCTCrrCCGCAGTtKnriATGCATCA 

TACACACHXTATKHTrACAACACAOAG<3GACK3<KiACKi^GA<XXU(WCTr^^ 

GGAGTAOGGCCTAAGCCAGAGGGAiGCrGCCACCAOCTIXXiAAAGCAT^ 

>SGHl 005_SBQIDNO:3 

ATGGQGCCAAGACrcATrcOGTITCTAirilltiHllGl 

GGAAAGGCAAGTCnV^TCK^CCAGAGAATXKUGGAGCAGGGTCrACTGGAGAaSTrrcrc 

CACXrCAAAGCCItJATCCAATTCOCAAGTATrATITC^ 

ACCAACTACCTCGATICmcrACTTIGGGGAGATCA^^ 

GlCIC ii ltxATACGGGTICCltXAATCItTrAGCCICXXX^^ 

OCAAlCACAACAGmrCAATCCCAGCCIOrccnCCAOCnT^ 

TATtXTATCKXlA0IWX:AGOerrGAaTGTaiTCCT^^ 

TTGTCAATAACCAGGAGTTTGGCCTOAGTGAGAATGAGCOLVGa^ 

TTOACGGGATCCrtKKlAATOOCCrAOCCAAACATCKKAaAGOGa^ 

GGGATCCTGCAaCAQAGCX:AGCrTACrcAGCCCGrrcrK^ 

COCXAGTATTOTGGAGAGCrcATCCTTQGAGGnrmXKjACXXS^ 

TGOACCCCTCnCAGCCCCGAACltrrACnDGGCAGATTO^^ 



(57) Abstract: The present invention relates to protease 
polypeptides, nucleotide sequences encoding the protease 
polypeptides, as well as various products and methods use- 
ful for the diagnosis and treatment of various protease-ie- 
lated diseases and conditions. Through the use of a bioin- 
formatics strategy, mammalian members of the of Pl'K's 
and STK's have been identified and their protein structure 
predicted. 
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NOVEL PROTEASES 



The present invention claims priority to provisional ^plication serial no. 
60/201,879, filed May 4, 2000, which is hereby incorporated by reference in its 
15 entirety. 

FIELD OF THE INVENTION 

The present invention relates to protease polypeptides, nucleotide sequences 
encoding the protease polypeptides, as well as various products and methods useful 
20 for the diagnosis and treatment of various protease-related diseases and conditions. 

BACKGROUND OF TEDS mVENlION 

Proteases and Human Disease 

*Trotease/* "proteinase/' and "pqptidase" are synonymous terms ^plying to 

25 all enzymes that hydrolyse peptide bonds, i.e. proteolytic enzymes. Proteases are an 
exceptionally important group of enzjmes in medical research and biotechnology. 
They are necessary for the survival of all Uving creatures, and are encoded by 1-2% 
of all mammalian genes. RawKngs and Barrett (MEROPS: the peptidase database. 
Nucleic Acids Res,, 1999, 27:325-331) (http://www.babraham.co.Uk/M:erops/ 

30 Merops.htm (Which is incorporated herein by reference in its entirety including any 

figures, tables, or drawings.)) have classified peptidases into 157 families based on 

structural sinadlarity at the catalytic core sequence. These families are further classed 

into 26 clans, based on indications of common evolutionary relationship. Peptidases 

A- 
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play key roles in both the normal physiology and disease-related paUiways in 
mammaliaa cells. Bxamples include the modulation of apoptosis (caspases), control 
of blood pressure (renin, angiotensin-converting enzymes), tissue remodeling and 
tumor invasion (coUagenase), tihie development of Alzheimer's Disease (p- 
5 secretase), protein turnover and cell-cycle regulation (proteosome), and 
inflatmnation (TNF-a convertase). (Barrett et at. Handbook of Proteolytic 
Enzymes, 1998, Academic Press, San Diego which is incorporated herein by 
reference in its entirety including any figures, tables, or drawings.) 

Pqptidases are classed as either exopeptidases or endopeptidases. The 

10 exopeptidases act only near the ends of polypeptide chains: aminopeptidases act at 
the JBree N-teiminus and carboxypeptidases at the jfree C-tenninus. The 
endopeptidases are divided, on the basis of their mechanism of action, into six sub- 
subclasses: aspartyl endopeptidases (3.4.23), cysteine endopeptidases (3.4.22), 
metalloendopeptidases (3.4.24), serine endopeptidases (3.4.21), threonine 

15 endopeptidases (3.4.25), and a final group that could not be assigned to any of the 
above classes (3.4,99). (Enzyme nomenclature and numbering are based on 
'^Recommendations of the Nomenclature Coromittee of the Intemational Union of 
Biochemistry and Molecular Biology (NC-IUBMB) 1992, 
(ht(p;//www.chem.qmw.ac.iik/iubmb/enzyme/EC34/intro.html).) 

20 In serine-, threonine- and cysteine-type peptidases, the catalytic nucleophile 

is the reactive group of an amino acid side chain, either a hydroxyl group (serine- 
and threonine-type peptidases) or a sulthydryl group (cysteine-type peptidases). In 
aspartic-type and metallopeptidases, the nucleophile is conmionly an activated water 
molecule. In aspartic-type peptidases, the water molecule is directly bound by the 

25 side chains of aspartate residues. In metallopeptidases, one or two metal ions hold 
the water molecule in place, and charged amino acid side chains are ligands for the 
metal ions. The metal may be zinc, cobalt or manganese. One metal ion is usually 
attached to three amiao acid ligands. Families of peptidases are referred to by use of 
the numbering system of Rawlings & Barrett (Elawlings, N. D. & Barrett, A. J. 

30 MEROPS: the peptidase database. Nucleic Acids Research 27 (1999) 325-331, 
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which is incorporated herein by reference in its entirety including any JBigures, tables, 
or drawings). 

Protease Families 

5 

1. Aspartvl proteases fProsite number PS0Q141'^ 

Aspartyl proteases, also known as acid proteases, are a widely distributed 
family of proteolytic en2ymes in. vertebrates, fungi, plants, retroviruses and some 
plant viruses. Aspartate proteases of eukaryotes are monomeric enzymes which 
10 consist of two domains. Each domam contains an active site centered on a catalytic 
aspartyl residue. The two domains most probably evolved from the duplication of 
an ancestral gene encoding a primordial domain. Enzymes in this class include 
cathepsin E, renin, preseoilin (PSl), and the APP secretases. 

15 2. Cysteine proteases (Prosite PDOC00126^ 

Eukaiyotic cysteine proteases are a family of proteolytic enzymes which 
contain an active site cysteine. Catalysis proceeds through a fhioester intermediate 
and is facilitated by a nearby histidine side chain; an asparagine completes the 
essential catalytic triad. Peptidases in this family wilh important rol^ in disease 

20 include the caspases, calpain, hedgehog, ubiquitin hydrolases, and papain. 

3. Metalloproteases (Prosite PDOC00129^ 

The metalloproteases are a class which includes matrix metalloproteases 
(MMPs), collagenase, stromelysin, gelatinase, nqirylisui, carboxypeptidase, 
25 dipeptidase, and membrane-associated metalloproteases, such as those of the ADAM 
family. They require a metal co-&ctor for activity; frequently the required metal ion 
is zinc but some metalloproteases utilize cobalt and manganese. 

Proteins of the extracellular matrix interact direcfly with cell surface 
receptors thereby initiating signal transduction pathways and modulating those 
30 triggered by growth &ctors, some of which may require binding to the extracellular 

3 
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matrix for optimal activity. Therefore the extracellular matrix has a profound effect 
on the cells encased by it and adjacent to it Remodeling of the extracellular matrix 
requires protease of several families, including metalloproteases (MMPs). 

5 4. Serine proteases fSn fProsite PS00134 trvpsin-his: PS0013S trvpsin>ser'> 
The catalytic activity of the serine proteases from Ihe trypsin family is 
provided by a charge relay system involving an aspartic acid residue hydrogen- 
bonded to a histidine, which itself is hydrogen-bonded to a serine. The sequences in 
the vicinity of the active site serine and histidine residues are well conserved in this 

10 £imily of proteases. A partial list of proteases known to belong to this large and 
important femily include: blood coagulation factors vn, IX, X, XI and XE; 
thrombin; plasminogen; complement components Clr, Cls, C2; complement factors 
B, D and I; complement-activating component of RA-reactive fiictor; elastases 1, 2, 
3A, 3B (protease E); hepatocyte growth factor activator; glandular (tissue) 

15 kallikreins including EGF4)inding protein types A, B, and C; NGF-^ hain> y-remn, 
and prostate specific antigen (PSA); plasma kallikrein; mast cell proteases; 
myeloblastin (protemase 3) (Wegener's autoantigen); plasminogen activators 
(urokinase-type, and tissue-type); and the trypsins I, II, HI, and IV, These 
peptidases play key roles in coagulation, tumorigeaesis^ control of blood piessure, 

20 release of growth factors, and other roles. 

5. ThTiRftTiitie p eptidases (TD- fiE^rosite PDOCQQ326/PDOC0Q668^ 

Tbreonme proteases are characterized by their use of a hydroxyl group of a 
threonine residue in the catalytic site of these enyzmes. Only a few of these 
25 CTzymes have been characterized thus fer, such as the 20S proteasome from the 
archaebactmum Thermoplasma acidophilum (Seemuller ei al.^ 1995, Science^ 
268:579-82, and chapter 167 of Barrett et al^ Handbook of Proteolytic Enzymes. 
1998, Academic Press, San Diego), 



4 
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SUMMARY OF IHE INVENTION 

This invention concerns tbe isolation and characterization of novel sequences 
of buman proteases, Iliese sequeaces are obtained via bioinformatics searching 
strategies on the predicted amino acid translations of new human genetic sequences, 
S These sequences, now identified as proteases, are translated into polypeptides which 
are further characterized. Additionaly, the nucleic add sequences of these proteases 
are used to obtain full-length cDNA clones of the proteases. The partial or complete 
sequences of these proteases are presented here, together with their classification^ 
predicted or deduced protein structure. 

10 Modulation of the activities of these proteases will prove useful 

ther£^utically« Additionally^ the presoice or absence of these proteases or the 
DNA sequence encoding th^ will prove useful in diagnosis or prognosis of a 
variety of diseases. In this regard. Example 8 describes the chr<nnosomal 
localization of proteases of the present invention, and describes diseases mapping to 

IS the chromosomal locations of the proteases of the invention. 

A first aspect of the invention features an identified, isolated, enriched, or 
purified nucleic acid molecule ^coding a protease polypeptide having an amino 
add sequence selected from Ihe group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 

20 NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ED 
NO:56, SEQ ID NO:57, SEQ.ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 

25 NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70The 
term "identified" in reference to a imcleic acid is meant that a sequence was selected 
fix)m a genomic, EST, or cDNA sequence database based on being ptedicted to 
encode a portion of a previously unknown or novel protease. 



5 
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By "isolated" in reference to nucleic acid is meant a polymer of 10 
(preferably 21, more preferably 39, most preferably 75) or more nucleotides 
conjugated to each other, including DNA and KNA that is isolated from a natural 
source or lhat is synthesized as the sense or complementary antisense strand. In 
5 certain embodiments of the invention, longer nucleic acids are preferred, for 
example those of 300, 600, 900, 1200, 1500, or more nucleotides and/or those 
having at least 50%, 60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 
97%, 98% or 99% identity to a sequence selected from the group consisting of tibose 
set forth in SEQ ID N0:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 

10 N0:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID N0:9, SEQ ID NO:10, 
SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, SEQ ID N0:14, SEQ ID NO:15, 
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, 
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, 
SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 

15 SEQ ID NO:31, SEQ ED NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID 
NO:35. 

It is understood that by nucleic acid it is meant, without limitation, DNA, 
RN A or cDNA, and where the nucleic acid is RNA, the thymine (T) will be uracil 
(U)^ 

20 The isolated nucleic acid of the present invention is unique in the sense that 

it is not found in a pure or separated state in nature. Useoffheterm^^solated" 
indicates that a naturally occurring sequence has been removed from its normal 
cellular (/. e, , chromosomal) environment Thus, the sequence may be in a cell-free 
solution or placed in a di£Eerent cellular environment. The term does not imply that 

25 the sequence is the only nucleotide chain present, but that it is essentially free 
(preferably about 90% pure, more preferably at least about 95% pure) of non- 
nucleotide material naturally associated with il; and thus is distinguished from 
isolated chromosomes. 

By the use of the term '"enriched*' in reference to nucleic add is meant that 

30 the specific DNA or RNA sequence constitutes a significantiy higher fraction (2- to 
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5-fold) of the total DNA or KNA present in the cells or solution of interest than in 
normal or diseased cells or in the cells from wMch the sequence was taken. This 
could be caused by a person by preferential reduction in the amount of other DNA or 
RNA present, or by a preferential increase in the amount of the specific DNA or 
5 RNA sequence, or by a combination of the two. However, it should be noted that 
enriched does not imply that there are no other DNA or RNA sequences present, just 
that the relative amount of the sequence of interest has been aignificantly increased. 
The tenn ^"significant" is used to indicate that the level of increase is useful to the 
person making such an increase, and generally means an increase relative to other 

10 nucleic acids of about at least 2-fold, more preferably at least 5-fold, more 

preferably at least 10-fold or even more. The term also does not imply that there is 
no DNA or RNA from other sources. The DNA from other sources may, for 
example, comprise DNA from a yeast or bacterial g^ome, or a cloning vector such 
as pUC19, This term distinguishes from naturally occurring events, such as viral 

1 5 infection, or tumor-type growths, in which the level of one rtiRNA may be naturally 
increased relative to other species of niRNA. That is, the term is meant to cover 
only those situations in which a person has intervened to elevate the proportion of 
the desired nucleic acid. 

It is also advantageous for some purposes that a nucleotide sequence be in 

20 pmified form. The term "purified" in reference to nucleic acid does not require 
absolute purity (such as a homogeneous preparation). Instead, it represents an 
indication that the sequence is relatively more pure than in the natural environment 
(compared to the natural level this level should be at least 2- to 5-fold greater, e.g.y 
in terms of mg/mL). Jhdividual clones isolated from a cDNA library may be 

25 purified to eleotrophoretic homogeneity. The claimed DNA molecules obtained 
from these clones could be obtained directly from total DNA or from total RNA. 
The cDNA clones are not naturally occurring, but rather are preferably obtained via 
manipulation of a partially purified naturally occurring substance (messenger RNA). 
The construction of a cDNA library fi»m mRNA involves the creation of a synthetic 

30 substance (cDNA) and pure individual cDNA clones can be isolated fiom the 
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synthetic libraiy by clonal selection of the cells carrying the cDNA library. Thus, 
the process which includes the construction of a cDNA library from mRNA and 
isolation of distinct cDNA clones yields an approximately lO^-fold purification of 
the native message. Thus, purification of at least one order of magnitude, preferably 
5 two or three orders, and more preferably four or five orders of magnitude is 
expressly contemplated. 

By a " protease polj^eptide** is meant 32 (preferably 40, more preferably 45, 
most preferably 55) or more contiguous amino acids in a polypeptide having an 
anodno acid sequence selected from the group consisting of those set forth in SEQ ID 

10 NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 

15 NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. In 
certain aspects, polypeptides of 100, 200, 300, 400, 450, 500, 550, 600, 700, 800, 
900 or more amino acids are preferred. The protease polypeptide can be encoded by 
a fiiU4ength nucleic acid sequence or any portion of the fulHength nucleic acid 

20 sequence, so long as a functional activity of the polypeptide is retained. It is well 
known in the art that due to the degeneracy of the genetic code numerous different 
nucleic acid sequences can code for the same amino acid sequence. Equally, it is 
also weU known in the art that conservative changes in amino acid can be made to 
arrive at a protein or polypeptide which retains the fimctionality of the origuial* 

25 Such substitutions may include the replacement of an amino acid by a residue 

having similar physicochemical properties, such as sufostitnting one aliphatic residue 
(lie, Val, Leu or Ala) for another, or substitution between basic residues Lys and 
Arg, acidic residues Glu and Asp, amide residues Gin and Asn, hydtoxyl residues 
Ser and Tyr, or aromatic residues Phe and Tyr, Fuittier information regarding 

30 making amino add exchanges which have only sli^t, if any, effects on ihe overall 
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protein can be found in Bowie et al. Science, 1990, 247:1306-13 10, which is 
incorporated hereui by reference in its entirety including any figures, tables, or 
drawings. In aU cases, all permutatioiis are intended to be covered by this 
disclosure. 

5 The amino acid sequmce of the protease peptide of the invention will be 

substantially similar to a sequence having an amino acid sequence selected from the 
group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 

10 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO;59, SEQ ID NO;60, SEQ ID NO;61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70, or the corresponding fijU-length amino 

IS acid seqaence, or fragments thereof 

A sequence that is substantially similar to a sequence selected from the group 
consisting of those set fiMrth in SEQ ID lSrO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 

20 SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70 wiU preferably haye at least 50%, 60%, 75%, 

25 80%, 85%, 90%, 91%. 92%. 93%, 94%, 95%, 96%, 97%, 98% or 99% idemtily to a 
sequence selected from tiie gpsap coiunsting of SEQ ID NO:36, SEQ ID NO:37, 
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:44. SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, 
SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, 

30 SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 

9 
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SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, 
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, and SEQ ED NO:70. Preferably the protease 
polypeptide will have at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 
5 98% or 99% identity to one of the aforementioned sequences. 

By "identity*' is meant a property of sequences that measures their similarity 
or relationship. Identity is measured by dividing the number of identical residues by 
the total number of residues and gaps and multiplyiag the product by 100. "Gaps'* 
are spaces in an alignment that are the result of additions or deletions of amino 

10 acids. Thus, two copies of exactly the same sequence have 100% identity, but 
sequences that are less highly conserved, and have deletions, additions, or 
replacements, may have a lower degree of identity. Those skilled ia the art will 
recognize that several computer programs are available for determiniiig sequence 
identity xising standard parameters, for example Gapped BLAST or PSI-BLAST 

15 (Altschul, et al (1997) Nucleic Acids Res. 25:3389-3402), BLAST (Altschul, et al 
(1990) J. Mol Biol 215:403-410), and Smith-Waterman (Smith, etal (1981) j: 
Mol Bioh 147:195-197). Preferably, the default settings of these programs will be 
employed, but those skilled in the art recognize whether these settings need to be 
. changed and know how to make the changes. 

20 "Similarity" is measured by dividing the number of identical residues plus 

the number of conservatively substituted residues (see Bowie, et al. Science ^ 1999), 
247:1306-1310, which is incorporated hea:^in by reference in its entirety, including 
any drawhigs, figures, or tables) by the total number of residues and gaps and 
multiplyiag the product by 100, 

25 In preferred embodiments, the invention features isolated, emiched, or 

purified nucleic acid molecules encoding a protease polypeptide comprising a 
nucleotide sequence that: (a) encodes a polypeptide having an amino add sequence 
selected firom Uie group consistmg of those set forfti in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 

30 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
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NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
5 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70; (b) is the complement 
of the nucleotide sequence of (a); (c) hybridizes under highly stringent conditions to 
the nucleotide molecule of (a) and encodes a naturally occurring protease 
polypeptide. 

In preferred embodiments, the invention features isolated, enriched or purified 

10 nucleic acid molecules comprising a nucleotide sequence substantially identical to a 
sequence selected from the group consisting of SEQ ID NO: 1 , SEQ ID NO:2, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID N0:6, SEQ ID NO:7, SEQ ID 
NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID 
NO: 13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID N0:16, SEQ ID NO:17, SEQ ID 

15 NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25; SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID N0:31, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34, and SEQ ID NO:35. Preferably the sequence has at least 
50%, 60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 

20 99% identity to the above listed sequences. 

The term "complemenr refers to two nucleotides that can form multiple 
favorable interactions with one another. For example, adenine is complementary to 
thymine as they can form two hydrogen bonds. Similarly, guanine and cytosine are 
complementary since they can form three hydrogen bonds. A nucleotide sequence is 

25 the complement of another nucleotide sequence if all of the nucleotides of the first 
sequence are complementary to all of the nucleotides of the second sequence. 

Various low or high stringency hybridization conditions may be used 
depending upon the specificity and selectivity desired. These conditions are well 
known to those skilled in the art. Under stringent hybridization conditions only 

30 highly complementary nucleic acid sequences hybridize. Preferably, such 

11 



wo 01/83782 



PCTAJSOl/14431 



conditions prevent hybridization of nucleic acids having more than 1 or 2 
mismatches out of 20 contiguous nucleotides, more preferably, such conditions 
prevent hybridization of nucleic acids having more than 1 or 2 mismatches out of 50 
contiguous nucleotides, most preferably, such conditions prevent hybridization of 
5 nucleic acids having more than 1 or 2 naismatches out of 100 contiguous 

nucleotides. In some instances, the conditions may prevent hybridization of nucleic 
acids having more than 5 mismatches in the full-length sequence. 

By stringent hybridization assay conditions is meant hybridization assay 
conditions at least as stringent as the following: hybridization in 50% fonnamide, 

10 5X SSC, 50 mM NaH2P04> pH 6.8, 0.5% SDS, 0.1 mg/mL sonicated sahnon speam 
DNA, and 5X Denhardf s solution at 42 °C overnight; washing with 2X SSC, 0.1% 
SDS at 45 ""C; and washing with 0.2X SSC, 0.1% SDS at 45 **C. Under some of tiie 
most stringent hybridization assay conditions, the second wash can be done with 
O.IX SSC at a temperature up to 70 ^C (Berger et al (1987) Guide to Molecular 

15 ninninp; Techniques pg 421, hereby incorporated by reference herein in its entirety 
including any figures, tables, or drawings.). However, other appHcations may 
require the use of conditions falling between these sets of conditions. Methods of 
determining the conditions required to achieve desired hybridizations are well 
known to those with ordinary skill in the art, and are bsised on several factors, 

20 including but not limited to, the sequences to be hybridized and the samples to be 
tested. Washing conditions of lower stringency fiequently utilize a lower 
temperature dining the washing steps, such as 65 **C, 60 °C, 55 X, 50 °C, or 42 ^'C. 
The term "activity** means that the polypeptide hydrolyzes peptide bonds. 
The temi "catalytic activity*', as used herein, defines the rate at vAasik a 

25 protease catalytic domain cleaves a substrate. Catalytic activity can be measured, 
for example, by determimng the amount of a substrate cleaved as a fimction of time. 
Catalytic activity can be measured by methods of the invention by holding time 
constant and determining the concentration of a cleaved substrate after a fixed 
period of time. Cleavageof a substrate occurs at the active site of the protease. The 



12 
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active site is normally a cavity in which the substrate binds to the protease and is 
cleaved. 

The term "substrate" as used herein refers to a polypeptide or protein which, 
is cleaved by a protease of the iavention. The term "cleaved" refers to the severing 
5 of a covalent bond between amino acid residues of the backbone of the polypq>tide 
or protein. 

. The term "insert** as used herein refers to a portion of a protease that is 
absent from a close homolog. Inserts may or may not -be the product alternative 
splicing of exons. Inserts can be identified by using a Smith-Waterman sequence 

10 alignment of the protein sequence against the non-redundant protein database, or by 
means of a multiple sequence alignment of homologous sequences using the 
DNAStar program Megalign (Preferably, the default settings of this program will be 
used, but those slrilled in the art will recognize whether these settings need to be 
changed and know how to make the changes.). Inserts may play a functional role by 

15 presenting a new interface for protein-protein interactions, or by interfering with 
such interactions. 

In other preferred embodiments, the invention features isolated, enriched, or 
purified nucleic acid molecules encoding protease polypeptides, further comprising 
a vector or promoter effective to initiate transcription in a host ceU. The invention 

20 also features recombinant nucleic acid, preferably in a cell or an organism. The 

recombinant nucleic acid may contain a sequence selected from the group consisting 
of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, 
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 
ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO: 14, SEQ 

25 ID NO:l5, SEQ ID NO:16, SEQ ID N0:17, SEQ ID NO:18, SEQ ID NO:19, SEQ 
ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID lSrO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ 
ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and 
SEQ ID NO:35, or a fimctional derivative thereof and a vector or a promoter 

30 efifective to initiate transcription in a host celL The recombinant nucleic add can 

13 
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alternatively contain a transcriptional initiation region functional in a cell, a 
sequence complementary to an RNA sequence encoding a protease polypeptide and 
a transcriptional termination region functional in a cell. Specific vectors and host 
cell combinations are discussed herein, 
5 The term 'Vector*' relates to a single or double-stranded circular nucleic acid 

molecule that can be transfected into cells and replicated within or radependently of 
a ceU genome. A circular double-stranded nucleic acid molecule can be cut and 
thereby linearized upon treatment with restriction enzymes. An assortment of 
nucleic acid vectors, restriction enzymes, and the knowledge of "the nucleotide 

10 sequences cut by restriction enzymes are readily available to those skilled in the art. 
A nucleic acid molecule encoding a protease can be inserted into a vector by cutting 
the vector with restriction enzymes and Ugating the two pieces together. 

The term "transfecting*'' defines a number of methods to insert a nucleic acid 
vector or other nucleic acid molecules into a cellular organism. These methods 

1 5 involve a variety of techniques, such as treating the cells wilh high concentrations of 
salt, an electric field, detergent, or DMSO to render the outer membrane or wall of 
the cells permeable to nucleic acid molecules of interest or use of various viral 
transduction strategies. 

The term "promoter^' as used herein, refers to nucleic acid sequence needed 

20 for gene sequence expression. Promoter regions vary from organism to organism, 
but are well known to persons skilled in the art for different organisms. For 
example, in prokaryotes, the promoter region contains both the promoter (which 
directs the initiation of RNA transcription) as well as the DNA sequences which, 
when transcribed into KNA, will signal synthesis initiation. Such regions will 

25 normaUy include those 5'-non-coding sequences involved with initiation of 

transcription and translation, such as the TATA box, coping sequence, CAAT 
sequence, and the like. 

In preferred embodiments, the isolated nucleic acid comprises, consists 
essentially of, or consists of a nucleic acid sequence selected firom the group 

30 consisting of those set forth in SEQ ID NO: 1, SEQ ID NO:2, SEQ ID N0:3, SEQ 
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ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID N0:8, SEQ ID 
N0:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID N0:12, SEQ ID NO:13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID isr0:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
NO: 19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
5 NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35 which encodes an amino acid sequence selected from 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42. SEQ ID 

10 NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 

15 NO:68, SEQ ID NO:69, and SEQ ID NO:70, a functional derivative thereo:^ or at 
least 35, 40, 45, 50, 60, 75, 100, 200, or 300 contiguous amino adds selected fix>m 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 

20 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:5 1, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70. The nucleic add may be isolated from 

25 a natural source by cDNA cloning or by sobtcactive hybridization. The natural 
source may be mammalian, preferably human, blood, semen, or tissue^ and the 
nucleic add may be synthesized by the tdester method or by using an automated 
DNA synthesizer. 



15 
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The tenn **marrimal" refers preferably to such orgamsms as mice, rats, 
rabbits, guinea pigs, sheep, and goats, more preferably to cats, dogs, monkeys, and 
apes, and most preferably to humans. 

In yet other preferred embodiments, the nucleic acid is a conserved or unique 

5 region, for example those useful for: the design of hybridization probes to facilitate 
identification and cloning of additional polypeptides, the design of PGR probes to 
facilitate cloning of additional polypeptides, obtaining antibodies to polypeptide 
regions, and designing antisense oligonucleotides. 

By "conserved nucleic acid regions'*, are meant regions present on two or 

10 more nucleic acids encoding a protease polypeptide, to which a particular nucleic 
acid sequence can hybridize under lower stringency conditions. Examples of lower 
stringency conditions suitable for screening for nucleic acid encoding protease 
polypeptides are provided in Wahl et al Meth. Enzym. 152:399-407 (1987) and in 
Wahl et al Meth. Enzym. 152:415-423 (1987), which are hereby incorporated by 

15 reference herein in its entirety, including any drawings, figures, or tables. 

Preferably, conserved regions differ by no more than 5 out of 20 nucleotides, even 
more preferably 2 out of 20 nucleotides or most preferably 1 out of 20 nucleotides. 

By **unique nucleic acid region" is meant a sequence present in a nucleic acid 
coding for a protease polypeptide that is not present in a sequence coding for any 

20 other naturally occurring polypeptide. Such regions preferably encode 32 

(preferably 40, more preferably 45, most preferably 55) or more contiguous amino 
acids set forth in a full-length amino acid sequence selected from the group 
consisting of those set forth m SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 

25 SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 

SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 

SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 

SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ED NO:62, SEQ ID NO:63, 

SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 

30 SEQ ID NO:69, and SEQ ID NO:70 in a sample. The nucleic add probe contains a 

16 
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nucleotide base sequence that will hybridize to the sequence selected from the group 
consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID N0:3, SEQ 
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID 
NO:9, SEQ ID NOrlO, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
5 NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35, or a functional derivative thereof. 

10 In preferred embodiments, the nucleic acid probe hybridizes to nucleic acid 

encoding at least 12, 32, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous 
amino acids of a full-length sequence selected from the group consisting of those set 
forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 

15 NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 

20 ID NO:70, or a ftmctional derivative thereof. 

Methods for using the probes include detecting the presence or amount of 
protease RNA in a sample by contacting the sample with a nucleic acid probe under 
conditions such that hybridization occurs and detecting the presence or amount of 
the probe bound to protease RNA. The nucleic acid duplex formed between the 

25 probe and a nucleic acid sequence coding for a protease polypeptide may be used in 
the identification of the sequence of the nucleic acid detected (Nelson et al^ in 
Nordsotopic DNA Probe Techniques. Academic Press, San Diego, Kricka, ed., p. 
275, 1992, hereby iacorporated by reference herein in its entirety, including any 
drawings, figures, or tables). Kits for p^orming such methods may be constructed 

30 to include a container means having disposed tiiecdn a nucleic acid probe. 

17 
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Methods for using the probes also include using these probes to find the full- 
length clone of each of the predicted proteases by techniques known to one skilled in 
the art. These clones will be useful for screening for small molecule compounds that 
inhibit the catalytic activity of the encoded protease with potential utility in treating 
5 cancers, immune-related diseases and disorders, cardiovascular disease, brain or 
neuronal-associated diseases, and metabolic disorders. More specifically disorders 
including cancel^ of tissues, blood, or hematopoietic origin, particularly those 
involving breast, colon, lung, prostate, cervical, brain, ovarian, bladder, or kidney; 
central or peripheral nervous system diseases and conditions including migraine, 

10 pain, sexual dysfimction, mood disorders, attention disorders, cognition disorders, 
hypotension, and hypertension; psychotic and neurological disorders, including 
anxiety* schizophrenia, manic depression, delirium, dementia, severe mental 
retaidatioii and dyskinesias, such as Huntington's disease or Tourette^s Syndrome; 
neurodegenerative diseases including Alzheimer's, Parkinson's, multiple sclerosis, 

IS and amyotrophic lateral sclerosis; viral or non-viral infections caused by HIV-1, 
HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including rep^fusion restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth iUsorders, atherosclerosis; ocular disease 

20 includi33g glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including ilieumatoid arthritis, chronic inflammatory bowel disease, cbronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoiumumity, and organ transplant rgeotion. 

In another aspect, the invention describes a recombinant cell or tissue 

25 conrprising a nucleic acid molecule mcoding a protease polypeptide having an 

amino acid sequence selected from the group consisting of those set jS^rth in SBQ ID 
NO:36, SEQ ID NO:37, SBQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SBQ ID NO:43, SBQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SBQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 

30 NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:S4, SEQ ID NO:55, SEQ ID 
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NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SBQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. Id 
such cells, the nucleic acid may be under fixe control of the genomic regulatory 
5 elements, or may be under the control of exogenous regulatory elements including 
an exogenous promoter. By "exogenous" it is meant a promoter that is not normally 
coupled in vivo transcriptionally to the coding sequeace for the protease 
polypeptides. 

The polypeptide is preferably a fragment of the protein encoded by a fiiU- 

10 length amino acid sequence selected from the group consisting of those set forth in 
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, 
SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO;44, SEQ ID NO:45, 
SEQ ID NO:46, SEQ ID NO:47. SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, 
SEQ ID NO:51, SBQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, 

15 SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, 
SEQ ID NO:6I, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, 
SBQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID 
NO:70. By "fragment," is meant an amino add sequence preset in a protease 
polypeptide. Preferably, such a sequence comprises at least 32, 45, 50, 60, 100, 200, 

20 or 300 contigiious amino acids of a fiiU-Iraigth seqoraice selected from the gfovp 
consisting of those set fbrfli in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42. SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49. SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 

25 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 

In another aspect, ftie invention features an isolated, ^niched, or purified 

30 protease polypeptide having the amino acid seqooice selected from the ganxp 
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consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:4I, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ K) NO:53, 
5 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 

By 'isolated'* ia reference to a polypeptide is meant a polymer of 6 

10 (preferably 12, more preferably 18, most preferably 25, 32, 40, or 50) or more amino 
acids conjugated to each other, including polypeptides that are isolated from a 
natural source or that are sjmthesized. In certaiu aspects longer polypeptides are 
preferred, such as those with 100, 200, 300, 400, 450, 500, 550, 600, 700, 800, 900 
or more contiguous amino acids of a full-length sequence selected from the group 

15 consistmg of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 

20 SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO;67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70, and/or those polypeptides having at least 50%, 
60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% 
identity to a sequence selected from the groTip consisting of SEQ ID NO:36, SEQ ID 

25 NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 



20 



wo 01783782 



PCT/USOl/14431 



NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

The isolated polypeptides of the present invention are unique in the sense 
that they are not found in a pure or separated state in nature. Use of the term 
5 **isolated" indicates that a naturally occurring sequence has been removed from its 
normal cellular environment. Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the 
sequence is the only amino acid chain present, but that it is essentially free (at least 
about 90% pure, more preferably at least about 95% pure or more) of non-amino 

1 0 acid-based material naturally associated with it. 

By the use of the term "enriched" in reference to a polypqptide is meant that 
the specific amino acid sequence constitutes a significantly higher firaction (2- to 5- 
fold) of the total amino acid sequences present in the cells or solution of interest than 
in normal or diseased cells or in the cells from which the sequence was taken. This 

1 5 could be caused by a person by preferential reduction in the amount of other amino 
acid sequences present, or by a preferential increase in the amount of the specific 
amino acid sequence of interest, or by a combination of the two. However, it should 
be noted that enriched does not imply that there are no other amino acid sequences 
present, just that the relative amount of the sequence of interest has been 

20 significantly increased. The term significant here is used to indicate that the level of 
increase is usefiil to the person making such an increase, and generally means an 
increase relative to other amino acid sequences of about at least 2-fold, more 
preferably at least 5- to 10-fold or even more. The tenn also does not imply that 
there is no amino acid sequence from other sources. The other source of amino acid 

25 sequences may, for example, comprise amino acid sequence encoded by a yeast or 
bacterial genome, or a cloning vector such as pUC19. The term is meant to cover 
only those situations in which man has intervened to increase the proportion of the 
desired amino acid sequence. 

It is also advantageous fbr some purposes that an amino acid sequence be in 

30 purified form. The term •'purified" in reference to a polypeptide does'not require 
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absolute purity (such as a homogeneous preparation); instead, it represents an 
indication that the sequence is relatively purer than in the natural environment 
Compared to the natural level this level should be at least 2-to S-fold greater (e.g,^ in 
terms of mg/mL). Purification of at least one order of magnitude, preferably two or 
5 three orders, and more preferably four or five orders of magnitude is expressly 
contemplated. The substance is preferably fi-ee of contamination at a fimctionally 
significant level, for example 90%, 95%, or 99% pure. 

In preferred embodiments, the protease polypeptide is a jQragment of the 
protein encoded by a fiill-length amino acid sequence selected from the group 

10 consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ K) NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ED NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 

15 SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. Preferably, the protease polypeptide contains 
at least 32, 45, 50, 60, 100, 200, or 300 contiguous amino acids of a fiill-length 
sequence selected firom the group consisting of those set forth in SEQ ID NO:36, 

20 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

25 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or a 
functional derivative thereof. 

In preferred embodiments^ the protease polypeptide comprises an amino acid 
sequence having an amino add sequence selected from the group consisting of those 

30 set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ 

22 



wo 01/83782 



PCT/USOl/14431 



ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ 
ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ 
5 ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ 
ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and 
SEQIDNO;70. 

The polypeptide can be isolated from a natural soiirce by methods weU- 
known in the art. The natural source may be mammalian, preferably human, blood, 

10 semen, or tissue, and the polypeptide may be synthesized using an automated 
polypeptide synthesizer. 

In some embodiments the invention includes a recombinant protease 
polypeptide having (a) an amino acid sequence selected from the group consisting of 
Ihose set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, 

15 SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, 
SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 

20 SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO:70. By "recombinant protease polypeptide" is meant a polypeptide 
produced by recombinant DNA techniques such that it is distinct from a naturally 
occurring polypeptide either in its location present in a different cell or tissue 
than found in nature), purity or structure. Generally, such a recombinant 

25 polypeptide will be present in a cell in an amomt different from that normally 

observed in nature. 

The polypeptides to be expressed in host cells may also be ftision proteins 

which include regions &om heterologous proteins. Such regions may be included to 

allow, e.g.^ secretion, improved stability, or &cilitated purification of the 

30 polypeptide. For example, a sequence encoding an appropriate signal peptide can be 

23 
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incorporated into expression vectors. A DNA sequence for a signal peptide 
(secretory leader) may be fused in-frame to the polynucleotide sequence so that the 
polypeptide is translated as a fiision protein comprising the signal peptide. A signal 
peptide that is functional in the intended host cell promotes extracellular secretion of 
5 the polypeptide. Preferably, the signal sequence will be cleaved from the 

polypeptide upon secretion of the polypeptide from the cell. Thus, preferred fusion 
proteins can be produced in which the N-tenninus of a protease polypeptide is ftised 
to a carrier peptide. 

In one embodiment, the pol3^eptide comprises a fusion protein which 

10 includes a heterologous region used to facilitate purification of the polypeptide. 
Many of the available peptides used for such a ftinctiou allow selective binding of 
the fusion protein to a binding partner. A preferred binding partner includes one or 
more of the IgG binding domains of protein A are easily purified to homogeneity by 
afOnity chromatography on, for example, IgG-coupled Sephaiose. Alternatively, 

IS many vectors have the advantage of carrying a stretch of histidine residues that can 
be expressed at the N-terminal or Oterminal end of the target protein, and thus the 
protehi of interest can be recovered by metal chelation chromatography. A 
nucleotide sequence ^coding a recognition site for a proteoljrtic enzyme such as 
enterokmase, factor X procollagenase or fhrombine may immediately precede the 

20 sequence for a protease polyp^tide to permit cleavage of the fusion pmtein to 
obtain the mature protease polypeptide. Additional examples of fiision-protdn 
binding partners include, but are not linoited to, the yeast I-j^tor, the honeybee 
melatin leader in s& insect cells, 6-His tag, thioredoxin tag, hemagtutinin tag, GST 
tag, and ChnpA signal sequence tag. As will be understood by one of skill in the art, 

25 the binding partner which recognizes and binds to the peptide may be any ion, 
molecule or compound including metal ions (e.g.^ metal aGBnity columns), 
antibodies, or fiagmeants thereof, and any protein or peptide which binds the pqptide, 
such as tile FLAG tag. 
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Antibodies 

In anottier aspect, the invention features an antibody (e.g., a monoclonal or 
polyclonal antibody) having specific binding affinity to a protease polypeptide or a 
protease polypeptide domain or firagment where the polypeptide is selected firom the 
5 group having a sequence at least about 90% identical to an amino acid sequence 
selected firom the group consisting of those set forth in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO;46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 

10 NO;52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, By "specific binding 
aflSnity" is meant that the antibody binds to the target protease polypeptide witih 

15 greater affinity than it binds to other polypeptides under specified conditions. 

Antibodies or antibody fragments are polypeptides that contain regions that can bind 
other polypeptides. The term "specific binding affinity" describes an antibody that 
binds to a protease polypeptide with greater affinity tban it binds to other 
polypeptides und^ specified conditions. Antibodies can be used to identify an 

20 endogenous source of protease polypeptides, to monitor cell cycle regulation, and 
for immuno-localization of protease polypeptides within the cell. 

The term 'polyclonal" refers to antibodies Uiat are heterogenous populations . 
of antibody molecules derived fix>m the sera of animals inomunized with an antigen 
or an antigenic fimctional derivative thereof. For the production of polyclonal 

25 antibodies, various host animals may be immunized by injection with the antigen. 
Various adjuvants may be used to increase the inomunological response, depending 
on the host species. 

'^Monoclonal antibodies" are substantially homogenous populations of 
antibodies to a particular antigen. They may be obtained by any technique which 

30 provides for the production of antibody molecules by continuous cell lines in 

25 
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cultuie. Monoclonal antibodies may be obtained by meftods known to those skilled 
in tibie art (ECohler et al. Nature, 1975, 256:495-497, and U.S. Patent No. 4,376,1 10, 
both of which are hereby incorporated by reference herein in their entirety including 
any figures, tables, or drawings), 
5 An antibody of the present invention includes "humanized" monoclonal and 

polyclonal antibodies. Humanized antibodies are recombinant proteins in which 
non-human (typically murine) complementarity determining regions of an antibody 
have been transferred from heavy and hght variable chains of the non-human (e,g. 
murine) immunoglobulin into a human variable domain, followed by the 

10 replacement of some human residues in the framework regions of their murine 

counterparts. Humanized antibodies in accordance with this invention are suitable 
for use in therapeutic methods. General techniques for cloning murine 
immimoglobulin variable domains are described, for example, by the pubUcation of 
Qrlandi et al, Proc. NaflAcad, Set USA 86: 3833 (1989). Techniques for 

15 producing humanized monoclonal antibodies are described, for example, by Jones et 
al. Nature 321:522 (1986), Riechmann et al. Nature 332:323 (1988), Verhoeyen et 
aU Science 25P:1534 (1988), Carter et al, Proc. Nat'lAcad. Set USA 89:42S5 
(1992), Sandhu, Crit Rev. Biotech. 12:437 (1992), and Singer et al, J. Immun. 
iJ0:2844(1993). 

20 \ The term "antibody fragment" refers to a portion of an antibody, often the 

hypervariable region and portions of the sunoimding heavy and light chains, that 
displays specific binding affinity for a particular molecule. A hypervariable region 
is a portion of an antibody that physically binds to the polypeptide target. 

An antibody fragment of the present invention iacludes a "single-chain 

25 antibody," a phrase used in this description to denote a linear polypeptide that binds 
antigen with specificity and that comprises variable or hypervariable regions from 
the heavy and light chain chains of an antibody. Such single chain antibodies can be 
produced by conventional methodology. The Vh and VI regions of the Fv fiiagment 
can be covalentiy joined and stabilized by the insertion of a disulfide bond. See 

30 Glockshuber, et al. Biochemistry 1362 (1990). Alternatively, the Yh and VI regions 
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can be joined by the insertion of a peptide lioke Ageneencoding the Vh, Viand 
peptide linker sequences caa be constructed and expressed using a Fecombinant 
expression vector. See Colcher, etal^J. Nat 'I Cancer Inst 82: 1191 (1990). 
Anaino acid sequences comprising hypervariable regions from the Vh and VI 
5 antibody chains can also be constructed using disulfide bonds or peptide linkers. 
Antibodies or antibody firagments having specific binding affinity to a 
protease polypeptide of the invention may be used in methods for detecting ttie 
presence and/or amount of protease polypeptide in a sample by probing the sample 
with the antibody under conditions suitable for protease-antibody immunocomplex 
10 formation and detecting the presence and/or amount of the antibody conjugated to 
the protease polypeptide. Diagnostic kits for performing such melhods may be 
constructed to include antibodies or antibody fragments specific for the protease as 
weU as a conjugate of a binding partner of the antibodies or the antibodies 
themselves. 

1 5 An antibody or antibody fragment with specific blading affinity to a protease 

polypeptide of the invention can be isolated, enriched, or purified firom a prokaryotic 
or eukaryotic organism. Routine methods known to those skilled in the art enable 
production of antibodies or antibody fragments, in both prokaryotic and eukaryotic 
organisms. Purification, enrichment, and isolation of antibodies, which are 

20 polypeptide molecules, are described above. 

Antibodies having specific binding affiiiity to a protease polypeptide of the 
invention may be used in methods for detecting the presence and/or amount of 
protease polypeptide in a sample by contacting the sample with the antibody under 
conditions such that an immunocomplex forms and detecting the presence and/or 

25 amount of the antibody conjugated to the protease polypeptide. Diagnostic kits for 
performing such methods may be constructed to include a first container containing 
the antibody and a second container having a conjugate of a bindmg partner of the 
antibody and a label, such as, for example, a radioisotope. The diagnostic kit may 
also include notification of an EDA £?>proved use and instructions therefor. 

27 
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Ih another aspect, the invention features a hybridoma which produces an 
antibody having specific binding affinity to a protease polypeptide or a protease 
polypeptide domain, where the polypeptide is selected from the group consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, 
5 SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID KO:53, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID Np:57, SEQ ID NO:58, SEQ ID NO:59, 
SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 

10 SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO;67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO:70. By '^hybridoma" is meant an irmnortalized cell line that is 
citable of secreting an antibody, for example an antibody to a protease of the 
inventioru In preferred embodiments, the antibody to the protease comprises a 
sequence of amino acids that is able to specifically bind a protease polypeptide of 

15 the invention. 

In another aspect, the present invention is also directed to kits comprising 
antibodies that bind to a polypeptide encoded by any of the nucleic acid molecules 
described above, and a negative control antibody. 

The term "negative control antibody** refers to an antibody derived &om. 

20 similar source as the antibody having specific binding aJOBnity, but where it displays 
no binding affinity to a polypeptide of the invention. 

In another aspect, the invention features a protease polypeptide binding agent 
able to bind to a protease polypeptide selected fix>m the group having an amino add 
sequence selected ftom the group consisting of those set forth in SEQ ID NO:36, 

25 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

30 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
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SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. The binding 
agent is preferably a purified antibody that recognizes an epitope present on a 
protease polypeptide of the invention. Other binding agents include molecules that 
bind to protease polypeptides and analogous molecules that bind to a protease 
5 polypeptide. Such binding agents may be identified by using assays that measure 
protease binding partner activity, or they may be identified using assays that 
measure protease activity, such as the release of a fluorogenic or radioactive marker 
attached to a substrate molecule. 

Screening Methods to Detect Protease Polypeptides 

10 The invention also features a method for screening for human cells 

containing a protease polypeptide of the invmtion or an equivalent sequence. The 
method involves identifying the novel polypeptide in human cells using techniques 
that are routine and standard in the art, such as those described herein for identifying 
the proteases of the invention (e.g., cloning. Southern or Northem blot analysis, in 

1 5 situ hybridization, PGR amplification, etc.). 

Screening Methods to Identify Substances that Modulate Protease 
Activity 

In another aspect, the invention features methods for identifying a substance 
that modulates protease activity comprising the steps of: (a) contacting a protease 

20 polypeptide comprising an amino acid substantially identical to a sequence selected 
firom the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID N0:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
ID NO:48, SEQ ID NO:49, SEQ ID ^0:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 

25 ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:69, and SEQ ID NO:70 with a test substance; (b) measuring 
the activity of said polypeptide; and (c) determining whether said substance 

30 modulates the activity of said polyp^tide. More prefearably the sequence is at least 

29 
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about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the 
listed sequences. 

The term *^odulates** refers to the ability of a compound to alter the 
function of a protease of the invention. A modulator preferably activates or inhibits 
5 the activity of a protease of the invention depending on the concentration of the 
compound exposed to tibie protease, 

Tlie term ^'modulates" also refers to altering the ftmction of proteases of the 
invention by increasing or decreasing the probability that a complex forms betcveen 
the protease and a natural binding partner. A modulator preferably increases the 
10 probability that such a complex forms between the protease and the natural binding 
partner, more preferably increases or decreases the probability that a complex forms 
between the protease and the natural binding partner depending on the concentration 
of the compound exposed to the protease;, and most preferably decreases the 
probability that a complex forms between the protease and the natural binding 
IS pairtner. 

The term "activates" refers to increasing the cellular activity of the protease. 
The term *%ihibits" refers to decreasing the cellular activity of the piotease. 

The term "complex" refers to an assembly of at least two molecules bound to 
one another. Signal transduction complexes often contain at least two protein 
20 molecules bound to one another. For instance, a protein tyrosine receptor protein 
kinase, GRB2, SOS, RAF, and RAS assemble to form a signal transduction complex 
in response to a mitogenicligand. Similarly, the proteases involved in blood 
coagulation and their cofactors are known to form macromolecular complexes on 
cellular membranes. Additionally, proteases involved in modification of the 
25 extracellular matrix are known to form complexes with their inhibitors and also with 
components of tbe extracellular matrix. 

The term "natural bindmg partuer^' refers to polypeptides, lipids, small 
molecules, or nucleic acids that bind to proteases in cells. A change in the 
interaction between a protease and a natujcal binding partner can manifest itself as an 
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increased or decreased probability that the interaction forms, or an increased or 
decreased concentration of protease/natural binding partner complex. 

The tenn "contacting" as used herein refers to mixing a solution comprising 
the test compound with a liquid medium bathing the ceUs of the methods. The 
5 solution comprising the compound may also comprise another component, such as 
dimethyl sulfoxide (DMSO), which facilitates the uptake of the test compound or 
compounds into the cells of the methods. The solution comprising the test 
compound may be added to the medium bathing the cells by utiliidng a delivery 
e^aratus, such as a pipette-based device or syringe-based device. 

10 Itt another aspect, the invention features methods for identifying a substance 

that modulates protease activity in a cell comprising the steps of: (a) expressing a 
protease polypeptide in a cell, wherein said polypeptide is selected from the group 
having an amino acid sequence selected from the group consisting of those set forth 
in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 

15 NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ JD NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 

20 NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
ID NO:70; (b) adding a test substance to said cell; and (c) monitoring a change in 
cell phenotype or the interaction between said polypeptide and a natural binding 
partner. 

The tenn '''expressing" as used herein refisrs to the production of proteases of 
25 the invention from a nucleic acid vector containing protease genes within a cell. The 
nucleic acid vector is transfected into cells using well known techniques in the art as 
described herein. 

Another aspect of the instant inv^ition is directed to methods of identifying 

compounds that bind to protease polypeptides of the present invention, comprising 

30 contacting the protease polypeptides with a compound, and determining wheth^ the 
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compound binds the piotease polypeptides. Binding can be determined by binding 
assays which are well known to the skilled artisan, including, but not limited to, gel- 
shift assays. Western blots, radiolabeled competition assay, phage-based expression 
cloning, co-firactionationby chromatography, co-precipitation, cross linking, 
5 interaction trap/two-hybrid analysis, southwestern analysis, ELIS A, and the like, 
which are described in, for example. Current Protocols in Molecular Biology, 1999, 
John Wiley & Sons, NY, which is incorporated herein by reference in its entirety. 
The compounds to be screened include, but are not limited to, comtpounds of 
extracellular, intracellular, biological or chemical origin. 

10 The methods of the invention also embrace compounds that are attached to a 

label, such as a radiolabel (ag., ^^S, ^^P, ^H), a fluorescence label, a 
chemiluminescent label, an enzymic label and an immunogenic label. The protease 
polypeptides employed in such a test may either be free in solution, attached to a 
sohd support, borne on a cell surface, located intracellularly or associated with a 

15 portion of a cell. Chie sidlled in the art can, for example, measure the formation of 
complexes between a protease polypeptide and the compound being tested. 
Alternatively, one skilled ia the art can examiae the diminution in complex 
formation between a protease polypeptide and its substrate caused by the compound 
being tested. 

20 Other assays can be used to exartune enzymatic activity including, but not 

limited to, photometric, radiometric, HPLC, electrochemical, and the like, which are 
described in, for example. Enzyme Assays: A Practical Approach, eds. R. Eisenthal 
and M. J. Danson, 1992, Oxford University Press, which is incorporated herein by 
reference in its entirety. 

25 Another aspect of the present invention is directed to methods of identifying 

compounds which modulate increase or decrease) activity of a protease 
polypeptide comprising contacting the protease polypeptide with a compound, and 
determining whether the compound modifies activity of the protease polypeptide. 
These compounds are also referred to as 'Modulators of proteases." The activity m. 

30 the presence of the test compound is measured to the activity in the absence of the 
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test compound. Wh^ fbe activity of a sample contaitiiag fbe test compound is 
higher than the activity in a sample lacking the test compotmd, the compound will 
• have increased the activity. Similarly, where the activity of a sample containing the 
test compound is lower than the activity in the sample lacking the test compoimd, 
5 the compound will have inhibited the activity. 

The present invention is particularly useful for screening compounds by 
using a protease polypeptide in any of a variety of drug screening techniques. The 
compounds to be screened include, but are not limited to, extracellular, intracellular, 
biological or chemical origin. The protease polypeptide employed in such a test 

10 may be in any form, preferably, free in solution, attached to a solid support, borne on 
a cell surface or located intracellularly. One skilled in the art can measure the 
change in rate that a protease of the invention cleaves a substrate polypeptide. One 
skilled in the art can also, for example, measure the formation of complexes between 
a protease polypeptide and the compound being tested. Alternatively, one skilled in 

15 the art can examine the diminution in complex formation betw^een a protease 
polypeptide and its substrate caused by the compound being tested. 

The activity of protease polypeptides of the invention can be determined by, 
for example, examining the ability to bind or be activated by chemically synthesised 
peptide ligands. Alternatively, the activity of the protease polypeptides can be 

20 assayed by examining their abihty to bind metal ions such as calcium, hormones, 
chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, and 
photons. Thus, modulators of the protease polj^eptide's activity may alter a 
protease function, such as a binding property of a protease or an activity such as 
cleaving protein substrates or polypeptide substrates, or membrane localizatioiL 

25 In various embodhnents of the method, the assay may take the form of a 

yeast growth assay, an Aequoxin assay, a Luciferase assay, a mitogenesis assay, a 
MAP Kinase activity assay, as well as other binding or function-based assays of 
protease activity that are generally known in the art In several of these 
embodiments, the invention includes any of the serine proteases, cysteine proteases, 

30 aspartyl proteases, metalloproteases, threonine proteases^ and other pix)teases. 
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Biological activities of proteases according to the iavention include, but are not 
limited to, the binding of a natural or a synthetic Ugand, as well as any one of the 
functional activities of proteases known in the art. Non-^limiting examples of 
protease activities include cleavage of polypeptide chains, processing the pro-form 
5 of a polypeptide chain to the active product, transmembrane signaling of various 
forms, and/or the modification of the extraceullar matrix. 

The modulators of the invention exhibit a variety of chemical structures, 
which can be generally grouped into mimetics of natural protease hgands, and 
peptide and non-peptide allosteric effectors of proteases. The invention does not 

10 restrict the sources for suitable modulators, which may be obtained firom natural 
sources such as plant, animal or mineral extracts, or non-natural sources such as 
small molecule Hbraries, including the products of combinatorial chemical 
approaches to Ubrary construction, and peptide libraries. 

The use of cDNAs encoding proteins in drug discovery programs is well- 

15 known; assays capable of testing thousands of unknown compounds per day in high- 
throughput screens (HTSs) are thoroughly documented. The hterature is replete 
with examples of the use of radiolabelled Ugands in HTS binding assays for drug 
discovery {see^ WxWimiSy Medicinal Research Reviews^ 1991, 11:147-184.; 
Sweetnam, et al.^ J, Natural Products^ 1993, 56:441-455 for review). Recombinant 

20 proteins are preferred for binding assay HTS because fhey aUow for better 

specificity (higher relative purity), provide the abUity to generate large amounts of 
receptor materiaLp and can be used in a broad vaiiefy of formats (see Hodgson, 
Bio/Technology^ 1992, 10:973-980 which is incorporated herein by reference in its 
entirety). A variety of heterologous systems is available for functional expression of 

25 recombinantproteinsthatareweU known to those skilled in the art Suchsy^ems 
include bacteria (Strosberg, et al^ Trends in Pharmacological Sciences^ 1992, 
13:95-98), yeast (Pausch, Trends in Biotechnology, 1997, 15:487-494), several kmds 
of insect cells (VandenBroeck,/n?. Rev. Cytology, 1996, 164:189-268), amphibian 
cells (Jayawickreme et al. Current Opinion in Biotechnology, 1997, 8:629-634) and 

30 several mammalian cell lines (CHO, HEK293, COS, etc.; see, Gerhardt, et at, Eur. 
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J, Pharmacology, 1997, 334:1-23), These examples do not preclude the use of other 
possible cell expression systems, including cell lines obtained j&om nematodes (PCT 
appUcation WO 98/37177). 

An expressed protease can be used for HTS binding assays in conjunction 
5 with its defined ligand, in this case the corresponding peptide that activates it The 
identified peptide is labeled with a suitable radioisotope, including, but not limited 
to, ^H, ^^S or ^^P, by methods that are well known to those skUled in the art. 
Alternatively, the peptides may be labeled by well-known methods with a suitable 
fluorescent derivative (Baindur, et ah. Drug Dev. Res.y 1994, 33:373-398; Rogers, 

10 Drug Discovery Today, 1997, 2:156-1&S). Radioactive ligand specifically bound to 
the receptor in membrane preparations made firom the cell line expressing the 
recombinant protein can be detected in HTS assays in one of several standard ways, 
including filtration of the receptor-ligand complex to separate bound ligand firom 
unbound ligand (Williams, Med, Res. Rev,, 1991, 11:147-184.; Sweetnam, et al, J. 

15 Natural Products, 1993, 56:441-455). Alternative methods include a scintillation 
proximity assay (SPA) or a FlashPlate format in which such separation is 
unnecessary (Nakayama, Cur, Opinion Drug Disc, Dev., 1998, 1:85-91 Bosse, etal, 
J, Biomolecular Screening, 1998, 3:285-292.). Binding of fluorescent Kgands can 
be detected in various ways, including fluorescence energy trans&r (FRET), direct 

20 spectrophotofluorometric analysis of bound ligand, or fluorescence polarization 
(Rogers, Drug Discovery Today, 1997, 2:156-160; HiU, Cur, Opinion Drug Disc, 
Dev,, 1998, 1:92-97). 

The proteases and natural binding partners required for fimctional expression 
of heterologous protease polypeptides can be native constituents of the host cell or 

25 cau be introduced through well-known recombinant technology. The protease 
polypeptides can be intact or chimeric. The protease activation may result in the 
stimulation or inhibition of other native proteins, events that can be linked to a 
measurable response. 

Bxan^les of such biological responses include, but are not limited to, the 

30 following: the ability to survive in the absence of a limiting nutrient in specifically 

35 



wo 01/83782 



PCTAJSOl/14431 



engineered yeast cells (Pausch, Trends in Biotechnology, 1997, 15:487-494); 
changes in intracellular Ca^**" concentration as measured by fluorescent dyes 
(Murphy, et aL, Cur. Opinion Drug Disc, Dev., 1998, 1:192-199). Fluorescence 
changes can also be used to monitor ligand-induced changes in membrane potential 
5 or intracellular pH; an automated system suitable for HTS has been described for 
these purposes (Schroeder, et ah, J. Biomolecular Screening, 1996, 1:75-80). 
Assays are also available for the measurement of common second but these are not 
generally preferred for HTS, 

The invention contemplates a multitude of assays to screen and identify 

10 inhibitors of ligand binding to protease polypeptides or of substrate cleavage by 

protease polypeptides. In one example, the protease polypeptide is immobilized and 
interaction with a binding partner or substrate is assessed in the presence and 
absence of a candidate modulator such as an inhibitor compound. In another 
example, interaction between the protease polypeptide and its binding partner or a 

15 substrate is assessed in a solution assay, both in the presence and absence of a 
candidate inhibitor compound. In either assay, an inhibitor is identified as a 
compound that decreases binding between the protease polypeptide and its natural 
binding partner or the activity of a protease polypeptide in cleaving a substrate 
molecule. Another contemplated assay involves a variation of the di-hybrid assay 

20 wherein an inhibitor of protein/protein interactions is identified by detection of a 
positive signal in a transformed or transfected host cell, as described in PCT 
publication number WO 95/20652, published August 3, 1995 and is included by 
reference herein including any figures, tables, or drawings. 

Candidate modulators contemplated by the invention include compounds 

25 selected firom Ubraries of either potential activators or potential inhibitors. There are 
a number of different libraries used for the identification of small molecule 
modulators, including: (1) chemical libraries, (2) natural product libraries, and (3) 
combinatorial libraries comprised of random peptides, oligonucleotides or organic 
molecules. Chemical libraries consist of random chemical stmctutes, some of which 

30 are analogs of known compounds or analogs of compounds that have be^ identified 
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as '*hits" or "leads" in other drug discovery screens, while others are derived from 
natural products, and still others arise from non-directed synthetic organic 
chemistry. Natural product libraries are collections of microorganisms, animals, 
plants, or marine organisms which are used to create ndxtures for screening by: (1) 
5 fermentation and extraction of broths from soil, plant or marine microorganisms or 
(2) extraction of plants or marine organisms. Natural product libraries include 
polyketides, non-ribosomal peptides, and variants (non-naturally occurring) thereof. 
For a review, see. Science 282:63-68 (1998). Combinatorial libraries are composed 
of large numbers of peptides, oligonucleotides, or organic compounds as a mixture, 
10 These libraries are relatively easy to prepare by traditional automated synthesis 

methods, PGR, cloning, or proprietary synthetic methods. Of particular interest are 
non-peptide combinatorial libraries. Still other libraries of interest include peptide, 
protein, peptidomimetic, multiparallel synthetic collection, recombinatorial, and 
polypeptide libraries. For a review of combinatorial chemistry and libraries created 
15 therefrom, see, Myers, Curr. Opin. Biotechnol 8:701-707 (1997). Identification of 
modulators through use of the various hbraries described herein permits 
modification of the candidate **hit** (or "lead") to optimize the capacity of the *liif ' 
to modulate activity. 

StiU other candidate inhibitors contemplated by the invention can be 
20 designed and include soluble forms of binding partners, as well as such binding 

partners as chimeric, or fusion, proteins. A **binding partner" as used herein broadly 
encompasses both natural binding partners as described above as well as chimeric 
polypeptides, peptide modulators other than natural ligands, antibodies, antibody 
fragments; and modified compounds comprising antibody domains that are 
25 immunospecific for the expression product of the identified protease gene. 

Other assays may be used to identify specific peptide ligands of a protease 
polypeptide, including assays that identify ligands of the target protein through 
measuring direct binding of test ligands to the target protem, as well as assays that 
identify ligands of target proteins through affinity ultrafiltration with ion spray mass 
30 spectroscopy/HPLC methods or other physical and analytical methods. 
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Alternatively, such binding interactions are evaluated indirectly using the yeast two- 
hybrid system described in Fields et al. Nature, 340:245-246 (1989), and Fields et 
aly Trends in Genetics, 10:286-292 (1994), both of which are incorporated herein by 
reference. The two-hybrid system is a genetic assay for detecting interactions 
5 between two proteins or polypeptides. It can be used to identify proteins that bind to 
a known protein of interest, or to delineate domains or residues critical for an 
interaction. Variations on this methodology have been developed to clone genes that 
encode DNA binding proteins, to identify peptides that bind to a protein, and to 
screen for drugs. The two-hybrid system exploits the ability of a pair of interacting 

10 proteins to bring a transcription activation domain into close proximity with a DNA 
binding domain that binds to an upstream activation sequence (UAS) of a reporter 
gene, and is generally performed in yeast. The assay requires the construction of 
two hybrid genes encoding (1) a DNA-binding domain that is fused to a first protein 
and (2) an activation domain fused to a second protein. The DNA-binding domain 

15 targets the first hybrid protein to the UAS of the reporter gene; however, because 
most proteins lack an activation domain, this DNA-binding hybrid protein does not 
activate transcription of the reporter gene. The second hybrid protein, which 
contains the activation domain, cannot by itself activate expression of the reporter 
gene because it does not bind the UAS. However, when both hybrid proteins are 

20 present, the noncovalent interaction of the first and second proteins tethans the 
activation domain to the UAS, activating transcription of the reporter gene. For 
example, when the first protein is a protease gene product, or jfragment thereof, that 
is known to interact with another protein or nucleic acid, this assay can be used to 
detect agents that interfere with the binding interaction. B:2q>ression of the reporter 

25 gene is monitored as di£ferent test agents are added to the system. The presence of 
an inhibitory agent results in lack of a reporter signal. 

When the function of the protease polypeptide gene product is unknown and 
no ligands are known to bind the gene product, the yeast two-hybrid assay can also 
be used to identify proteins fliat bind to the gene product In an assay to identify 

30 proteins that bind to a protease polypq)tide, or fragment thereof a fusion 
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polynucleotide encoding both a protease polypeptide (or fragment) and a UAS 
binding domain (i.e., a first protein) may be used, Tn addition, a large number of 
hybrid genes each encoding a different second protein fused to an activation domain 
are produced and screened in the assay. Typically, the second protein is encoded by 
5 one or more members of a total cDNA or genomic DNA fusion library, with each 
second protein coding region being fused to the activation domain. This system is 
applicable to a wide variety of proteins, and it is not even necessary to know the 
identity or function of the second binding protein. The system is highly sensitive 
and can detect interactions not revealed by other methods; even transient interactions 

10 may trigger transcription to produce a stable mRNA that can be repeatedly translated 
to yield the reporter protein. 

Other assays may be used to search for agents that bind to the target protein. 
One such screening method to identify direct binding of test ligands to a target 
protein is described in U.S. Patent No. 5,585,277, incorporated herein by reference. 

15 This method relies on the principle that proteins generally exist as a mixture of 

folded and unfolded states, and continually alternate between the two states. When a 
test ligand binds to the folded form of a target protein (L e. , when the test ligand is a 
ligand of the target proteia), the target protein molecule bound by the ligand remains 
in its folded state. Thus, the folded target protein is present to a greater extent in the 

20 presence of a test ligand which binds the target protein, than in the absence of a 

ligand. Binding of the hgand to the target protein can be determined by any method 
which distinguishes between the folded and unfolded states of the target protein. 
The function of the target protein need not be known in order for this assay to be 
performed. Virtually any agent can be assessed by this method as a test Ugand, 

25 including, but not limited to, metals, polypeptides, proteins, Upids, polysaccharides, 
polynucleotides and small oxganic molecules. 

Another method for identifying ligands of a target protein is descaibed in 
Wieboldt et al. Anal. Chem., 69:1683-1691 (1997), incorporated herein by 
reference. This technique screens combinatorial libraries of 20-30 agrats at a time 

30 in solution phase for binding to the target protein. Agents that bind to the target 
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protein are separated from other library components by simple membrane washing. 
The specifically selected molecules that are retained on the filter are subsequently 
liberated from the target protein and analyzed by HPLC and pneumatically assisted 
electrospray (ion spray) ionization mass spectroscopy. This procedure selects 
5 library components with the greatest afifinity for the target protein, and is particularly 
useftil for small molecule libraries. 

In preferred embodiments of the invention, methods of screening for 
compounds which modulate protease activity comprise contacting test compounds 
with protease polypeptides and assaying for the presence of a complex between the 

10 compound and the protease polypeptide. In such assays, the ligand is typically 
labelled. After suitable incubation, free ligand is separated from that present in 
bound form, and the amount of free or uncomplexed label is a measure of the ability 
of the particular compound to bind to the protease polypeptide. 

In another embodiment of the invention, high throughput screemng for 

1 5 compounds having suitable binding affinity to protease polypeptides is employed. 
Briefly, large numbers of different small peptide test compounds are synthesised on 
a solid substrate. The peptide test compounds are contacted with the protease 
polypeptide and washed. Bound protease polypeptide is then detected by methods 
well known in the art. Purified polypeptides of the invention can also be coated 

20 directly onto plates for use in the aforementioned drug screening techniques. In 
addition, non-neutralizing antibodies can be used to c^tuie the protein and 
immobilize it on the solid support. 

Other embodiments of the invention comprise using competitive screeaaing 
assays in which neutralizing antibodies capable of binding a polypeptide of the 

25 invention specifically compete with a test compound for binding to the polypeptide. 
In this manner, the antibodies can be used to detect the presence of any peptide that 
shares one or more antigenic determinants with a protease polypeptide. 
Radiolabeled competitive binding studies are described in A.H. Lin et al. 
Antimicrobial Agents and Chemotherapy^ 1997, vol. 41, no. 10. pp. 2127-2131, the 

30 disclosure of which is iucorporated herein by reference in its entirety. 
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Therapeutic Methods 

The inventioii includes methods for treating a disease or disorder by 
administering to a patient in need of such treatment a protease polypeptide 
substantially identical to an amino acid sequence selected from the group consisting 

5 of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID 
NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ED 
NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID 

0 NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID 
NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID 
NO:69, SEQ ID NO:70, and any other protease polypeptide of the present invention. 
As discussed in the section "Gene Therapy," a protease polypeptide of the invention 
may also be administered indirectly by via administration of suitable polynucleotide 

5 means for in vivo expression of the protease polypeptide. Preferably the protease 
polypeptide will have 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%or 99% 
identity to one of the aforementioned sequences. 

In another aspect, the invention provides methods for treating a disease or 
disorder by administering to a patient in need of such treatment a substance that 

0 modulates the activity of a protease substantially identical to a sequence selected 
from the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 

5 ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

Preferably the disease is selected from the group consisting of cancers, 

0 immime-related diseases and disorders, cardiovascular disease, brain or neuronal- 
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associated diseases, and metabolic disorders. More specUScally these diseases 
include cancer of tissues, blood, or hematopoietic origin, particularly those involving 
breast, colon, lung, prostate, cervical, brain, ovarian, bladder, or kidney; central or 
peripheral nervous system diseases and conditions including migraine, pain, sexual 
5 dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 
and hypertension; psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as HuntLagton's disease or Tourette's Syndrome; 
neurodegenerative diseases including Alzheimer's, Parkinson's, Multiple sclerosis, 

10 and Amyotrophic lateral sclerosis; viral or non-viral infections caused by HTV-l, 
HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metaboUc 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfusion restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 

15 including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including rheumatoid arthritis, chronic inflammatory bov^el disease, chronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

In preferred embodiments, the invention provides methods for treating or 

20 preventing a disease or disorder by administering to a patient in need of such 

treatment a substance that modulates the activity of a protease polypeptide having an 
amino acid sequence selected ficom the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 

25 NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:S8, SEQ ID NO:59, SEQ ID NO:60, SEQ JD 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68> SEQ ID NO:69, and SEQ ID NO:70. 

30 PrefCTably the disease is selected fiom the group consisting of cancers, immune- 
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related diseases and disorders, cardiovascular disease, brain or nexuronal-associated 
diseases, and metabolic disorders. More specifically tiiese diseases include cancer 
of tissues, blood, or hematopoietic origin, particularly those involviag breast, colon, 
lung, prostate, cervical, brain, ovarian, bladder, or kidney; central or periphearal 
5 nervous system diseases and conditions including migraine, pain, sexual 

dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 
and hypertension; psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, deMum, dmientia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Tourette's Syndrome; 

10 neurodegenerative diseases including Alzheimer*s, Parkinson's, Multiple sclerosis, 
and Amyotrophic lateral sclerosis; viral or non-viral infections caused by HtV-l, 
HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfusion restenosis, coronary thrombosis, 

15 clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 
including glaucoma, retinopathy, and macular degenemtion; inflammatory disorders 
including rheumatoid arthritis, chronic inflammatory bowel disease, chronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

20 The invention also features methods of treating or preventing a disease or 

disorder by administering to a patient in need of such treatment a substance that 
modulates the activity of a protease polypeptide having an amino acid sequence 
selected from the group consisting those set forth in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID , 

25 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 

30 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. Preferably the disease 
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is selected from the group consisting of immime-related diseases and disorders, 
cardiovascular disease, and cancer. Most preferably, the immune-related diseases 
and disorders are selected from the group consisting of rheumatoid arthritis, chronic 
inflammatory bowel disease, chronic inflammatory pelvic disease, multiple 
5 sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, rhinitis, autoimmunily, 
and organ transplantation. 

Substances useful for treatment of protease-related disorders or diseases 
preferably show positive results in one or more in vitro assays for an activity 
corresponding to treatment of the disease or disorder in question (Examples of such 

10 assays are provided herein, including Example 7). Examples of substances that can 
be screened for favorable activity are provided and referenced throughout the 
specification, including this section (Screening Methods to Identify Substances 
that Modulate Protease Activitv\ The substances that modulate the activity of the 
proteases preferably include, but are not limited to, antisense oligonucleotides, 

15 ribozymes, and other inhibitors of proteases, as determined by methods and screens 
referenced this section and in Example 7, below, and any other suitable methods. 
The use of antisense oligonucleotides and ribozymes are discussed more frdly in the 
Section "Gene Therapy," below. 

The term "preventing" refers to decreasing the probability that an organism 

20 contracts or develops an abnormal condition. 

The term "treating" refers to having a therapeutic effect and at least partially 
alleviating or abrogating an abnormal condition in the organism. 

The term 'therapeutic effecf ' refers to the inhibition or activation factors 
causmg or contributing to the abnormal condition. A ther^eutic effect relieves to 

25 some extent one or more ofthesymptorns of the abnormal conditioiL. In reference to 
the treatment of abnormal conditions, a therapeutic effect can refer to one or more of 
the following: (a) an increase or decrease in the proliferation, growth, and/or 
differentiation of cells; (b) activation or inhibition (/.e., slowing or stopping) of cell 
death; (c) rtiMbition of degeneration; (d) relieving to some extent one or more of the 

30 symptoms associated with the abnormal conditioi^ and (e) enhancing tiie fimction of 
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the affected population of cells. Compotinds demonstrating efGlcacy against 
abnormal conditions can be identified as described herein. 

The tenn "abnormal condition" refers to a function in the cells or tissues of 
an organism that deviates from their normal functions in that organism. An 
S abnormal condition can relate to cell proliferation, cell differentiation, or cell 
survival. 

Abnormal cell proliferative conditions include cancers such as fibrotic and 
mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, 
psoriasis, diabetes mellitus, and inflammation. 
10 Abnormal diff^entiation conditions include, but are not limited to 

neurodegenerative disorders, slow wound healing rates, and slow tissue grafting 
healing rates. 

Abnormal cell survival conditions relate to conditions in which programmed 
cell death (apoptosis) pathways are activated or abrogated. A number of proteases 
15 are associated with the apoptosis pathways. Aberrations in the function of any one 
of the proteases could lead to cell immortality or premature cell death. 

The term "aberration*', in conjunction with the function of a protease in a 
signal transduction process, refers to a protease that is over- or und^-expressed in 
an organism, mutated such that its catalytic activity is lower or higher than wild-type 
20 protease activity, mutated such that it can no longer interact with a natural binding 
partner, is no longer modified by another protein, or no longer iateracts with a 
natural binding partner. 

The term "administering*' relates to a method of incorporating a compound 
into cells or tissues of an organism. The abnormal condition can be prevented or 
25 treated when the cells or tissues of the organism exist within the organism or outside 
of the organism. Cells existing outside the organism can be maintained or grown in. 
cell culture dishes. For cells harbored within the organism, many techniques exist in 
the art to administer compounds, including (but not limited to) cxral, parenteral, 
dermal, injection, and aerosol applications. For cells outside of the organism, 
30 multiple techniques exist in the art to administer the conipounds, including (but not 
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lixmted to) cell microinjection techniques, transformation techniques, and carrier 
techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway 
5 to an organism. The eflEect of administering a compound on organism function can 
then be monitored. The organism is preferably a mouse, rat, rabbit, guinea pig, or 
goat, more preferably a monkey or ^po, and most preferably a human. 

In another aspect, the invention features methods for detection of a protease 
polypeptide in a sample as a diagnostic tool for diseases or disorders, whereiu the 

10 method comprises the steps of: (a) contacting the sample with a nucleic acid probe 
which hybridizes under hybridization assay conditions to a nucleic acid target region 
of a protease polypeptide having an amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 

15 SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ K) NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 

20 SEQ ID NO:69, and SEQ ID NO:70, said probe comprising the nucleic acid 

sequence encoding the polypeptide, fragments thereof, and the complements of the 
sequences and fragments; and (b) detecting the presence or amount of the 
probe:target region hybrid as an indication of the disease. 

la preferred embodiments of the invention, the disease or disorder is selected 

25 from the group consisting of rheumatoid arthritis, arteriosclerosis, autoimmune 
disorders, organ transplantation, myocardial infiirction, cardiomyopathies, stroke, 
renal failure, oxidative stress-related neurodegenerative disorders, and cancer. 
Preferably the disease is selected from the group consisting of canc^, immune- 
related diseases and disorders, cardiovascular disease, brain or neuronal-associated 

30 diseases, and metabolic disorders. More specifically these diseases include cancer 
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of tissues, blood, or hematopoietic origin, partictilarly those involving breast, colon, 
hmg, prostate, cervical, brain, ovarian, bladder, or kidney; central or peripheral 
nervous system diseases and conditions including migraine, pain, sexual 
dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 
5 and hypertension; psychotic and neurological disorders, including anxiety, 

schizopfarenia^ manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Tourette's Syndrome; 
neurodegenerative diseases including Alzheimer's, Parkinson's, Multiple sclerosis, 
and Amyotrophic lateral sclerosis; viral or non-viral infections caused by HIV-1, 

10 HIV~2 or other viral- or prion-agents or fiingal- or bacterial- organisms; metaboKc 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfiision restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 
including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 

15 including rheumatoid arthritis, chronic inflammatory bowel disease, chronic 

inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoitmnunity, and organ transplant rejection. 

The protease *1:arget region" is the nucleotide base sequence selected from 
the group consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID 

20 NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, 
SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 1 1, SEQ ID NO: 12, SEQ ID NO: 13, 
SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, 
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, 
SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, 

25 SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:3 1, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, and SEQ ID NO:35, or the corresponding full-length sequences, a 
functional derivative thereof, or a fragment thereof or a domain thereof to which the 
nucleic acid probe will specifically hybridize. Specific hybridization indicates that 
in the presence of other nucleic acids the probe only hybridizes detectably with the 

30 nucleic acid target region of the protease of the invention. Putative target regions 
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can be identified by methods well known in the art consisting of aligmneat and 
comparison of the most closely related sequences in the database. 

In preferred embodiments the nucleic acid probe hybridizes to a protease 
target region encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 
5 contiguous amino acids of a sequence selected from the group consisting of those set 
fortb in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 

10 NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
ID NO:70, or the corresponding Ml-length amino acid sequence, or a functional 
derivative thereof. Hybridization conditions should be such that hybridization 

15 occurs only with the protease genes in the presence of other nucleic acid molecules. 
Under stringent hybridization conditions only highly complementary nucleic acid 
sequences hybridize. Preferably, such conditions prevent hybridization of nucleic 
acids having more than 1 or 2 mismatches out of 20 contiguous nucleotides. Such 
conditions are defined in Berger et uL (1987) (Guide to Molecular Cloning 

20 Techniques pg 421 , hereby incorporated by reference herein in its entirety including 
any figures, tables, or drawings.). 

The diseases for which detection of protease genes in a sample could be 
diagnostic include diseases in which protease nucleic acid (DNA and/or KNA) is 
amplified in comparison to normal cells. By "amplification" is meant increased ^ 

25 numbers of protease DNA or KNA in a cell compared with normal cells. In normal 
cells, proteases may be found as single copy genes. In selected diseases, the 
chromosomal location of the protease genes may be amplified, resulting in miiltiple 
copies of the gene, or amplification. Gene amplification can lead to amplification of 
protease KNA, or protease KNA can be amplified in the absence of protease DNA 

30 amplification. 
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"Amplification''* as it refers to RNA can be the detectable presence of 
protease RNA in cells, since in some normal cells there is no basal expression of 
protease RNA. In other normal cells, a basal level of expression of protease exists, 
therefore in these cases amplification is the detection of at least 1-2-fold, and 
5 preferably more, protease RNA, compared to the basal level. 

The diseases that could be diagnosed by detection of protease nucleic acid in 
a sample preferably include cancers. The test samples suitable for nucleic acid 
probing methods of the present invention include, for example, cells or nucleic acid 
extracts of cells, or biological fluids- The samples used in the above-described 

10 methods will vary based on the assay format, the detection method and the nature of 
the tissues, cells or extracts to be assayed. Methods for preparing nucleic acid 
extracts of cells are well known iti the art and can be readily adapted in order to 
obtaia a sample that is compatible with the method utilized. 

In a jSnal aspect, the invention features a method for detection of a protease 

15 polypeptide in a sample as a diagnostic tool for a disease or disorder, wherein the 
method comprises: (a) comparing a nucleic acid target region encoding the protease 
polypeptide ia a sample, where the protease polypeptide has an amiao acid sequence 
selected firom the group consisting those set forth in SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 

20 NO:42, SBQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 

25 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or one or more 

fragments thereo:^ with a control nucleic acid target region encoding the protease 
polypeptide, or one or more fragmmts thereof; and (b) detecting differences in 
sequence or amount between the target region and the control target region, as an 
indication of the disease or disorder. Preferably the disease is selected firom the 
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group consisting of cancers, immune-related diseases and disorders, cardiovascidar 
disease, brain or neuronal-associated diseases, and metabolic disorders. 

More specifically these diseases include cancer of tissues, blood, or 
hematopoietic origin, particularly those iavolving breast, colon, lung, prostate, 
5 cervical, brain, ovarian, bladder, or kidney; central or peripheral nervous system 
diseases and conditions including migraine, pain, sexual dysfunction, mood 
disorders, attention disorders, cognition disorders, hypotension, and hypertension; 
psychotic and neurological disorders, including anxiety, schi2X)phrenia, manic 
depression, delirium, dementia, severe mental retardation and dyskinesias, such as 

10 Huntington's disease or Tourette*s Syndrome; neurodegenerative diseases including 
Alzheimer's, Parkinson's, Multiple sclerosis, and Amyotrophic lateral sclerosis; 
viral or non-viral infections caused by HTV-l, HIV-2 or other viral- or prion-agents 
or fungal- or bacterial- organisms; metabolic disorders including Diabetes and 
obesity and their related syndromes, among others; cardiovascular disorders 

15 including reperfusion restenosis, coronary thrombosis, clotting disorders, 
unregulated cell growth disorders, atherosclerosis; ocular disease including 
glaucoma, retinopathy, and macular degeneration; inflammatory disorders including 
rheumatoid arthritis, chronic inflammatory bowel disease, chronic inflammatory 
pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, 

20 rhinitis, autoimmunity, and organ transplant rejection. 

The term "comparing" as used herein refers to identifying discrepancies 
between the nucleic acid target region isolated from a sample, and the control 
nucleic acid target region. The discrepancies can be in the nucleotide sequences, 
e,g. insertions, deletions, or point mutations, or in the amount of a given nucleotide 

25 sequence. Methods to detennine these discrepancies in sequences are well-known to 
one of ordinary skill in the art The "contcor nucleic acid target region refers to the 
sequence or amount of the sequence found in normal cells, e.g. cells that are not 
diseased as discussed previously. 

The term "domain** refers to a region of a polypeptide which serves a 

30 particular function. For instance, N-terniinal or C-terminal domains of signal 
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transduction proteins can serve functions including, but not limited to, binding 
molecules that localize the signal transduction molecule to diflferent regions of the 
cell or binding other signaling molecules directly responsible for propagating a 
particular cellular signal. Some domains can be expressed separately firom the rest 
5 of the protein and function by themselves, while others must remain part of the 

intact protein to retain function. The latter are termed functional regions of proteins 
and also relate to domains* 

The expression of proteases can be modulated by signal transduction 
pathways such as the Ras/MAP kinase signaling pathways. Additionally, the 

10 activity of proteases can modulate the activity of the MAP kinase signal transduction 
pathway. Furthermore, proteases can be shown to be instrumental in the 
communication between disparate signal transduction pathways. 

The term "signal transduction pathway*' refers to the molecules that 
propagate an extracellular signal through the cell membrane to become an 

15 intracellular signal. This signal can then stimulate a cellular response. The 
polypeptide molecules involved in signal transduction processes are typically 
receptor and non-receptor protein tyrosine kinases, receptor and non-receptor protein 
phosphatases, polypeptides containing SRC homology 2 and 3 domains, 
phosphotyrosine binding proteins (SRC homology 2 (SH2) and phosphotyrosine 

20 binding (PTB and PH) domain containing proteins), proline-rich binding proteins 
(SH3 domain containing proteins), GTPases, phosphodiesterases, phosphoHpases, 
prolyl isomerases, proteases, Ca^^ binding proteins, cAMP binding proteins, guanyl 
cyclases, adenylyl cyclases, NO generating proteins, nucleotide exchange factors, 
and transcription factors. 

25 The summary of the invention described above is not limiting and other 

features and advantages of the invention will be apparent from tiie following 
detailed description of ttie invention, and fiom flie claims. 
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TtRTRF nRSr RIPTEON OF THE FIGURES 

Figures 1 A-W shows the partial nucleotide sequeaces for human proteases 
oriented in a 5' to 3' direction (SEQ ID NO:l, SEQ ID N0:2, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO;8, SEQ ID NO:9, 
5 SEQIDNOrlO, SEQIDNOrll, SEQIDNO:12, SEQIDN0:13, SEQIDNO:14, 
SEQ IDNO:15, SEQIDNO:16, SEQIDNO:17, SEQ IDN0:18, SEQ IDNO:19, 
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, 
SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, 
SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, 

10 and SEQ ID NO:35). In the sequraices, N means any nucleotide. 

Figure 2A-I shows flie partial amino acid sequences for the human proteases 
encoded by SEQ ID No. 1-35 in Ihe direction of translation (SEQ ID NO:36, SEQ 
ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID N0:4€, SEQ 

15 ID NO:47. SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ 
ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ 
ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ 
ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ 
ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID N0:70). In the sequences, 

20 X means any amino acid. 

DETAILED DESCRTPTION OP THE INVENTION 

The followiag description of the background of the invention is provided to 
aid in undesrstanding the invention, but is not admitted to be or to describe prior art 
25 to Ihe invention. 

Proteases are en2ymes capable of severing the amino acid backbone of other 
proteins, and are involved in a large number of diverse processes within ttie body. 
Their normal functions include modulation of apoptosis (caspases) (Salvesen and 
Dixon, Cell, 1997, 91:443-46), control of blood pressure (renin, angiotensin- 
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converting enzymes) (van Hooft et al, 1991, N Engl J Med. 324(19):1305-1 1, 
and ch^ters 254 and 359 in Barrett et aL, Handbook of Proteolytic Enzymes, 1998, 
Academic Press, San Diego), tissue remodeling and tumor invasion (collagenase) 
(Vu et aL, 1998, Cell 93:41 1-22, Werb, 1997, Cell, 91 :439-442), development of 
5 Alzheimer's Disease (p-secretase) (De Strooper et al., 1999, Nature 398:5 1 8-22), 
protein turnover and cell-cycle regulation (proteosome) (Bastians et aL, 1999, MoL 
BioL CelL 10:3927-41, Gottesman, et aL, 1997, Cell, 91 :435-38, Larsen et aL, 1997, 
Cell, 91:431-34), inflammation (TISIF-a convertase) (Black et aL, Nature, 1997, 
385:729-33), and protein tumover (Bochtler et aL, 1999, Annu. Rev. Biophys Biomol 
1 0 jSSrn<c^.28:295-3 17). Proteases may be classified into several major groiqps including 
serine proteases, cysteine proteases, aspartyl proteases, metalloproteases, threonine 
proteases, and other proteases. 

1. Aspartvl proteases f Al : Frositc niup lier PSftOI 41 ); 

15 

Aspartate proteases of eukaryotes are monomeric enzymes which consist of 
two domains. Each domain contains an active site centered on a catalytic aspartyl 
residue. Examples of aspartyl protease polypeptides according to the invention 
include SGPrl40, rl97, r005 and r078 (SEQ ID NOS:l, 2, 3, and 4, respectively). 
20 These polypeptides may have one or more of the following activites. 

Cathepsins 

Cathepsin E is an immunologically discrete aspartic protease found in the 

gastrointestinal tract (Azuma et aL, 1992, J. BioL Chem,, 267:1609-1614). 

25 Cathepsin E is an intracellular proteinase that does not appear to be involved in the 

digestion of dietary protein. It is found in highest concentration in the surface of 

epithelial mucus-producing cells of the stomach. It is the first aspartic proteinase 

expressed in the fetal stomach and is found in more than half of gastric cancers. It 

appears, therefore, to be an 'oncofetal' antigen. Its association with stomach cancers 

30 suggests it may play a role in the development of this disease. 
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Cathepsin D, a lyosomal aspartyl protease, is being studied as a prognostic 
marker in various cancers, in particular, breast cancer. (Rochefort et al,^ Clin, Chim. 
Acta, 2000, 291:157-170), 

5 Renin 

Released by the juxtaglomerular cells of the kidney, renin catalyzes tiie first 
step in the activation pathway of angiotensinogen— a cascade that can result in 
aldosterone release, vasoconstriction, and increase in blood pressure. Renin cleaves 
angiotensinogen to form angiotensin I, which is converted to angiotensin II by 
10 angiotensin I converting enzyme, an important regulator of blood pressure and 

electrolyte balance. Renin occurs in other organs than the kidney, e.g,^ in the brain, 
where it is implicated in the regulation of numerous activities. 



Presenilin proteins 

1 5 Alzheimer's disease (AD) patients with an inherited form of the disease carry 

mutations in the presenilin proteins (PSENl ; PSEN2) or the amyloid precursor 
protein (APP). These disease-linked mutations result in increased production of the 
longer form of amyloid-beta (main component of amyloid deposits foxmd in AD 
brains) (Saftig et al, Eur. Arch. Psychiartry Clin, Neuroscu, 1999, 249:271-79). 

20 Presenilins are postulated to regulate APP processing through tibieir effects on y- 

secretase, an enzyme that cleaves APP (Cruts et al, 1998, Hum. Mutate 11:183-190, 
Haass et aL, Science, 1999, 286:916-19). Also, it is thought tbat the presenilins are 
involved in the cleavage of the Notch receptor, such that that they either directly 
regulate y-secretase activity or themselves are protease enzymes (De Strooper et aL, 

25 Nature, 1999, 398:518-22). Two altemative transcripts of PSEN2 have been 

identified (Sato et al, 1999, JNeurochem. 72(6):2498-505). Point mutations in the 
PSl gene result in a selective increase in the production of the amyloidogenic 
peptide amyloid-beta (1-42) by proteolytic processing of the amyloid precursor 
protein (APP)(Lemere et al, 1996, Nat. Med. 2(10): 1 146-50). The possible role of 

30 PS 1 in normal APP processing was studied by De Strooper et al {Nature 39 1 : 387- 
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390, 1998) in neuronal cultures derived fiom PSl-deJBcient mouse embryos. They 
found that cleavage by a-- and p-secretase of tbe extracellular domain of APP was 
not affected by the absence of PSl, whereas cleavage by y-secretase of the 
transmembrane domain of APP was preveated, causiag C~tecminal fragments of 
5 APP to accumulate and a 5-fold drop in the production of amyloid peptide. Pulse- 
chase experiments indicated that PSl deficiency specifically decreased the turnover 
of tihte membrane-associated fragments of APP. Thus, PSl £vpears to facilitate a 
proteolytic activity that cleaves the integral membrane domain of APP, The results 
indicated to the authors that mutations in PS 1 that manifest clinically cause a gaia of 
10 fimction, and that inhibition of PSl activity is a potential target for anti- 
amyloidogenic therapy in Alzheimer disease. 

P-secretase 

P-secretase, expressed specifically in the brain, is responsible for the 
1 5 proteolytic processing of the amyloid precursor protein (APP) associated with 

Alzheimer's disease (Potter et aL, 2000, Nat Bioiechnol 18(2): 125-26). It cleaves 
at the amino terminus of the P-peptide sequence, behveen residues 671 and 672 of 
APP, leading to the generation and extracellular release of P-cleaved soluble APP, 
and a carboxyterminal firagment that is later released by y-secretase (ECimberly et al , 
20 2000, J. Biol Chem. 275(5):3173-78). Yan et al, (Nature, 1999 402:533-37) 
identified a new membrane-bound aspartyl protease (Asp2) with p-secretase 
activity. The Asp2 gene is expressed widely in brain and other tissues. Decreasing 
the esqpression of Asp2 in cells reduces amyloid p-peptide production and blocks the 
accumulation of the caiboxy-terminal APP fragment that is created by P-secretase 
25 cleavage. Asp2 is a new protein target for drugs that are designed to block the 

production of amyloid p-peptide peptide and the consequent formation of amyloid 
plaque in Alzheimer's disease. 
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Two aspartyl proteases iavolved in human placentation have recently been 
isolated: decidual aspartyl protease (DAP-1), and DAP-2. (Moses et al., MoL HtmL 
Reprod., 1999, 5:983-.89) 

Another member of the aspartyl peptidase family is HEV-l retropepsm, from 
5 the human immunodeficiency virus type 1 . This enzyme is vital for processing of 
the viral polyprotein and maturation of the mature virion. 

2, Cysteine proteases 

Another class of proteases which perform a wide variety of functions within 

10 the body are the cysteine proteases. Among their roles are the processing of 

precursor proteins, and intracellular degradation of proteins marked for disposal via 
Ihe ubiquitin pathway. Catalysis proceeds through a thioester intermediate and is 
facilitated by a nearby histidine side chain; an asparagine completes the essential 
catalytic triad. Peptidases in this fermly with important roles in disease include 

15 calpain, the caspases, hedgehog, papain, and Ubiquitin hydrolases. Examples of 

cysteine protease polypeptides of the present invention include SGPr084, r009, r286, 
r008, rl98, r210, r290, rll6, r003, r016 (SEQ ID NOS:5, 6, 7, 8, 9, 10, 11, 12, and 
13, respectively). These polypeptides may have one or more of the following 
activities. 

20 Cysteine proteases are produced by a large number of cells including those 

of the immune system (macrophages, monocytes, etc.). These immune cells 
exercise their protective role in the body, in part, by migrating to sites of 
inflammation and secreting molecules, among the secreted molecules are cysteine 
proteases. 

25 Under some conditions, the inappropriate regulation of cysteine proteases of 

the immune system can lead to autoimmune diseases such as rheumatoid arthritis. 
For example, the over-secretion of the cysteine protease cathepsin C causes the 
degradation of elastin, collagen, lanunin and other stmctural proteins found in 
bones. Bone subjected to this inappropriate digestion is more susceptible to 

30 metastasis. 



wo 01/83782 



PCTAJSOl/14431 



Cysteine proteases may also influence vascular permeability through their 
effect on the kalUkrein/Idnin pathway, their ability to form complexes with 
hemagglutinins^ their effect in activation of complement components and their 
ability to destroy setpins. 

5 

Caspase fC14'> - apopotosis 

A cascade of protease reactions is believed to be responsible for the 

^optotic changes observed in mammalian cells undergoing programmed cell death. 

This cascade involves many members of the aspartate-specific cysteine proteases of 
10 the caspase family, including Caspases 2, 3, 6, 7, 8, and 10 ((Salvesen and Dixit, 

Ce//, 1997, 91 :443-446). Cancer cells that escape apoptotic signals, generated by 

cytotoxic chemotherapeutics or loss of normal cellular survival signals (as in 

metastatic cells), can go on to develop palpable tumors. 

Other caspases are also involved in the activation of pro-inflammatory 
15 cytokines. Caspase 1 specifically processes the precursors of IL-ip, and IL-18 

(interferon-y-inducing fector) (Salvesen and Dixit, CelU 1997). 

Calpain (CD - axonal death, dvstrophies 

Calcium-dependent cysteine proteases, collectively called calpain, are widely 

20 distributed in mammalian cells (Wang, 2000, Trends NeuroscL 23(l):20-26). The 
calpains are nonlysosomal intracellular cysteine proteases. The mammalian calpains 
include 2 ubiquitous proteins, CAPNl and CAPN2, as well as 2 stomach-specific 
proteins, and CAPN3, which is muscle-specific (Herasse et al, 1999, Mol Cell 
BioL 19(6):4047-55). The ubiquitous enzymes consist of heterodimers with distinct 

25 large subunits associated with a common small subunit, all of which are encoded by 

different genes. The large subunits of calpains can be subdivided into 4 domains; 

domains I and in, whose functions remain unknown, show no homology with 

known proteins. The former, however, may be important for the regulation of the 

proteolytic activity. Domain H shows similarity with other cysteine proteases, 

30 which share histidine, cysteine, and asparagine residues at their active sites. Domain 
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rV is calmodulmrlike. CAPN5 and CAPN6 differ from previously identified 
vertebrate calpains in that they lack a cahnodulin-like domain IV (Ohno et al,, 1990, 
Cytogenet. Cell Genet, 53(4):225-'29). 

Mutations in the CAPN3 gene have been associated with Umb-girdle 
5 muscular dystrophy, type 2A (LGMD2A) (Allamand et al^ 1995, Hum. Molec, 
Genet. 4:459-463). The slowly progressive muscle weakness associated with this 
disease is usually first evident in the pelvic girdle and then spreads to the upper 
limbs while sparing facial muscles, Calpain has also been impHcated in the 
development of hyperactive Cdk5 leading to neuronal cell death associated with 
10 Alzheimer's disease (Patrick et aL, 1999, Nature 402:615-622). 

Hedgehog (C46) — Cancer 

The organization and morphology of the developing embryo are established 
through a series of inductive interactions. One family of vertebrate genes has been 

15 described related to the Drosophila gene ^hedgehog* (hh) that encodes inductive 
signals during embryogenesis (Johnson and Tabin, 1997, Cell 90:979-990). 
'Hedgehog' encodes a secreted protein that is involved in establishing cell fates at 
several points during Drosophila development (Marigo et al., 1995, Genomics 
28:44-51). There are 3 known manoomalian homologs of hh: Sonic hedgehog (Shh), 

20 Indian hedgehog (Qih), and desert hedgehog (Dhh) (Johnson and Tabin, 1997, Cell 
90:979-990). Like its Drosophila cognate, Shh encodes a signal that is instrumental 
in patterning the early embryo. It is expressed in Hensen's node, the floorplate of 
the neural tube, the early gut endoderm, the posterior of the limb buds, and 
throughout the notochord (Chiang et al., 1996, Nature 383:407-413). It has been 

25 implicated as the key inductive signal in patterning of the ventral neural tube, the 
anterior-posterior limb axis, and the ventral somites. Qro et al. CBasal cell 
carcinomas in mice overexpressing sonic hedgehog." Science 276: 817-821, 1997) 
showed that transgenic mice overexpressing SHH in the skin developed many 
features of the basal cell nevus sjmdrome, demonstrating that SHH is sufficient to 

30 induce basal cell carcinomas (BCCs) in mice. The data suggested that SHH may 
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have a role in human tumorigeaesis. Activating mutations of SHH or another 
'hedgehog' gene may be an alternative pathway for BCC formation in humans. The 
hxunan mutation hisl33tyr (hisl34tyr in mouse) is a candidate. It is distinct from 
loss-of-fimction mutations reported for individuals with holoprosencephaly (Oro et 
5 a/., 1997, Science 276:817-821). HislBB lies adjacent in the catalytic site to hisl34, 
one of the conserved residues thought to be necessary for catalysis. SHH may be a 
dominant oncogene in multiple human tumors, a mirror of the tumor suppressor 
activity of the opposing 'patched' (PTCH) gene (Aszterbaum et al^ 1998, J. Invest 
Derm. 1 10:885-888). The rapid and frequent appearance of Shh-induced tumors in 
10 the mice suggested that disruption of the SHH-PTC pathway is sufficient to create 
BCCs. 

Members of the vertebrate hedgehog family (Sonic, Indian, and Desert) have 
been shown to be essential for the development of various organ systems, including 
neural, somite, hmb, skeletal, and for male gonad morphogenesis. Desert hedgehog 

15 is expressed in the developing retina, whereas Indian hedgehog (Ihh) is expressed in 
the developing and mature retinal pigmented epithelium beginning at embryonic day 
13 (Levine et al, XNeuroscL, 1997, 17(16):6277-88). Dhh has also been unpUcated 
in having a role in the regulation of spermatogenesis. Sertoli ceU precursors express 
Sry, sex determining gene, which leads to testis development in mammals. Dhh 

20 expression is initiated in Sertoli cell precursors shortly after the activation of Sry and 
persists in the testis into the adult. Bitgood et al (Curr. Biol, 1996, 6(3):298-304) 
disclose that female mice homozygous for a Dhh-nuU mutation show no obvious 
phenotype, whereas males are viable but infertile having a complete absence of 
mature sperm, demonstrating that Dhh signaling plays an essential role in the 

25 regulation of mammalian spermatogenesis. Dhh has also been found to have a role 
in the and maintenance of protective nerve sheaths endo-, peri- and epineurirmi. In 
Dhh knockout mice, the connective tissue sheaths in adult nerves appear highly 
abnormal by electron microscopy. Mirsky et al, (Ann. N. Y. Acad Set, 1999, 
883:196-202) demonstrate that Dhh signaling from Schwann cells to the 



59 



wo 01/83782 



PCTAJSOl/14431 



mesenchyme is involved in the fotmalion of a morphologicaUy and functionally 
normal perineuriimi. 

Recent advances in developmental and molecular biology duriag 
embryogenesis and orgaaogenesis have provided new iasights into the mechanism 
5 of bone fomiation. Iwasaki et al , {J, Bone Joint Surg. Br., 1999, 81(6): 1076''82) 
demonstmte that Indian Hedgehog Qhh) is expressed in cartilage cell precursors and 
later in mature and hypertrophic chondrocjtes. Ihh plays a critical role in the 
morphogenesis of the vertebrate skeleton. Becker et al. (Dev. Biol, 1997, 
187(2):298-310) provide data which suggests that Ihh is also involved in mediating 

1 0 differentiation of extraembryonic endoderm during early mouse embryogenesis. 
Short limbed dwarfism, with decreased chondrocyte proliferation and extensive 
h3rpertrophy are the results of targeted deletion of Ihh (Karp et al, 2000, 
Development 127(3):543"48). The expression of Ihh mRNA and protein is 
unregulated dramatically as F9 cells dififerentiate in response to retinoic acid, into 

1 5 either parietal endoderm or embryoid bodies, containing an outer visceral endoderm 
layer. RT-PCR analysis of blastocyst outgrowth cultures demonstrates that whereas 
little or no Ihh message is present in blastocysts, significant levels appear upon 
subsequent days of culture, coincident with the emergence of parietal endoderm 
cells. 

20 

Ubiquitin hvdrolases fC12) - anontosis, checkpoint integrity 

Ubiquitin carboxyl-teronnal hydrolases (3.1.2.15) (deubiquitinating 
enzymes) are thiol proteases that recognize and hydrolyze the peptide bond at the C- 
terminal glycine of ubiquitin. These enzymes are involved in the processing of 

25 poly-ubiqtdtin precursors as well as that of ubiquinated proteins. In eukaryotic cells, 
the covalent attachment of ubiquitin to proteins plaj^ a role in a variety of cellular 
processes. In many cases, ubiquitination leads to protein degradation by the 26S 
proteasome. Protein ubiquitination is revCTsible, and the removal of ubiquitin is 
catalj^ed by deubiquitmating enzymes, or DUBs. A defect in these enzymes, 

30 catalyzing the removal of ubiquitin firom ubiquinated proteins, may be characteristic 
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of neurod^exxeradve diseases such as Alzheimer's, Parldnson's, progressive 
supranuclear palsy» and Pick's and Kufs disease. 

Papa in (CI ) — cathepsfais K, S and B.- bone resorbtion, Ag processing (Prosite 
5 PS00139) 

Cathepsin a member of the papain &nuly of peptidases, is involved in 
osteoclastic resoiption. It plays an important lole in extracellular degradation and 
may have a role in disorders of bone remodeling, such as pyncodysostosis, an 
autosomal recessive osteochondrodysplasia characterized by osteosclerosis and short 

10 stature. Antigen presentation by major histocompatibitily complex (MHC) class II 
molecules requires the participation of different proteases in the endocytic route to 
degrade endocytosed antigens as well as the MHC class n-assodated invariant 
chain. Only cathepsin S, a member of the papain family, appears to be essential for 
complete destruction of the invariant chain. Cathepsin B is overexpressed in tumors 

15 of the lung, prostate, colon, breast, and stomach. Hughes et al (Proa Nat Acad, 
Set. 95: 12410-12415, 1998) found an amplicon at 8p23-p22 that resulted in 
cathepsin B overexpression in esophageal adenocarcinoma. Abundant extracellular 
expression of CTSB protein was found in 29 of 40 (72.5%) of esophageal 
adenocarcinoma specimens by use of immunohistochemical analysis. The findings 

20 were thought to support an important role for CTSB in esophageal adenocarcinoma 
and possibly in other tumors. 

Cathepsin B, a lyosomal protease, is being studied as a prognostic marker in 
various cancers (breast, pulmonary adenocarcinomas). 

25 Cvsteine Protease AEP 

The cysteine protease AEP plays another role in the immune functions. It 
has been impUcated in the protease step required for antigen processing in B cells. 
(IVlanouiy et al. Nature 396:695-699 (1998)) 
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Hepatitis A viral protease f C3E> 

The Hepatitis A genome encodes a cysteine protease required for enzymatic 
cleavages in vivo to yield mature proteins (W ang, 1999, Prog. Drug Res. 52:197- 
219). This enzyme and its homologs in other viruses (such as hqjatitis E virus) are 
5 potential targets for ch^otherapeutic intervention. 

3. Metalloproteases 

Examples of metalloprotease protease polypeptides according to the 
invention include SGPr016, r352, r050, r282, r046, r060, r068, r096, rl 19, rl43, 
10 rl64, r281, r075, r292, r069, r212, r049, r026, r203, rl57, rl54, r088 (SEQ ID 

NOS:14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 
and 35 respectively). These polypeptides may have one or more of the following 
activities. 

15 Collagenase (MIO) ~ invasion 

Matrix degradation is an essential step in the spread of cancer. The 72- and 
92-1^0 type IV coUagenases are members of a group of secreted ziac 
metalloproteases which, in mammals, degrade the coUagens of the extracellular 
matrix. Other members of this group include interstitial collagenase and stromelysin 

20 (NTagase et al^ 1992, Matrix Suppl 1:421-424). By targeted dismption in embryonic 
stem cells, Vu et al {Cell, 1998, 934:1 1-22) created homozygous mice with a null 
mutation in the MMP9/gelatinase B gene. These mice exhibited an abnormal pattern 
of skeletal growth plate vascularization and ossification. Growth plates fix>m 
MMP9-null mice in culture showed a delayed release of an angiogenic activator, 

25 establishing a role for tiiis proteinase in controlling angiogene^s. 

MMP2 (gelatinase A) have been associated with the aggressiveness of 
human cancers (Chenard et al^ 1999, Int J, Cancer^ 82:208-12). In a study 
comparing basal cell carcinomas (BCC) with the more aggressive squamous cell 
carcinomas (SCC), both MMP2 and MMP9 were ejqpressed at a higher level in SCC 

30 (Dumas et al, 1999, AnUcancer Res., 19(4B):2929-38). Additionally, expression of 



wo 01/83782 



PCTAJSOl/14431 



MMP2 and MMP9 in T lymphocytes has recently been shown to be modulated by 
the Ras/MAP kmase signaling pathways (Esparza et aL, 1999, Blood, 94:2754-66) 
(see also, li et al, 1998, Biochim. Biophys, Acta, 1405:110-20). 

5 ADAMs (M12S - TNF. inflammation, growth factor processing 

The ADAM peptidases are a family of proteins containing a disintegrin and 
metalloproteinase (ADAM) domain (Werb and Yan, Science, 1998, 282:1279-1280). 
. Members of this family are cell snrface proteins with a miique structure possessing 
both potential adhesion and protease domains (Primakoff and Myles, Trends in 

10 Genet,, 2000, 16:83-87). Activity of these proteases can be linked to TNF, 
inflammation, and/or growth factor processing. 

ADAM proteases have also been characterized as having a pro- and 
metalloproteinase domain, a disintegrin domain, a cysteine-rich region and an BGF 
repeat (Blobel, 1997, Cell, 90:589-592 which is hereby incorporated herein by 

1 5 reference in its entirety including any figures, tables, or drawings). They have been 
associated with the release from the plasma membrane of numerous proteins 
including Tumor Necrosis Factor-a (TNF-a), kit-Ugand, TGFa, Fas-ligand, 
cytokine receptors such as the 11-6 receptor and the NGF receptor, as well as 
adhesion proteins such as L-selectin, and the b amyloid precursor proteins (Blobel, 

20 1997, Cell, 90:589-592). 

Tumor necrosis factor-a is synthesized as a proinflammatory cytokine from a 
233-amino acid precursor. Conversion of the membrane-bound precursor to a 
secreted mature protein is mediated by a protease termed TNF-a convertase, TNF-a 
is involved in a variety of diseases. ADAM17, which contains a disintegrin and 

25 metalloproteinase domains, is also called *tumor necrosis factor-a converting 

eozymo' (TACE) (Black et al. Nature, 1997, 385:729-33). The gene encodes an 
824-'amino acid polypeptide containing the features of the ADAM family: a 
secretory signal sequence, a disintegrin domain, and a metalloprotease domain. 
Expression studies showed that the encoded protein cleaves precursor tumor 
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necrosis factor-a to its matuie form. This enzyme may also play a role in the 
processing of Transfonning Growth Factor-a (TGF-«), as mice which lack the gene 
are similar in phenotype to those that lack TGF-a (Peschon et aL, Science, 
282:1281-1284). 

5 

Neprvlisin (M13) - Endothelin-converting eaazvme 

NepryUsin, a metallopeptidase active in degradation of enkephalins and other 
bioactive peptides, is a drug target in hypertension and renal disease (Oe&er, ei aL, 
J. Mol Biol, 2000, 296:341-49). 

10 

Cacboxvpeptidase (MIA) - ^fentTntr gnsmitter processing 

Carboxypeptidases specifically remove COOH-tenninal basic amino 
acids(arguiine or lysine) (Nesheun, 1998, Curr. Opin. Hematol 5(5):309-13). They 
have important functions in many biologic processes, including activation, 
15 inactivatton, or modulation of peptide homione activity, neurotransmitter 

processing, and alteration of physical properties of proteins and enzymes (Ostrowska 
et al, 1998, Rocz. AkadL Med. Bialymst 43:39-55). 

Dipeptidase (Ml) - ACE 

20 Angiotensin I converting enzyme (EC 3.4. 1 5, 1 ), or kirdnase II, is 

adipeptidyl carboxypq)tidase that plays an important role in blood pressure 
regulation and electrolyte balance by hydrolyzing angiotensin I into angiotensin II, a 
potent vasopressor, andaldosterone-stimulating peptide. The enzyme is also able to 
inactivate bradyMnin, a potent vasodilator. Although angiotensin-converting 

25 enzyme has been studied primarily in the context of its role in blood pressure 

regulation, this widely distributed enzyme has many other physiologic functions. 
There are two forms of ACE: a testis-specific isozyme and a somatic isozyme which 
has two active centers. 
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Matrix metalloproteases (MIOB^ - tissue remo deling an d iafiaiimation 

The matrix metalloproteases (MMPs) are a family of related matrix- 
degrading enzymes that are important in tissue remodeling and repair during 
development and inflammation (Belotti et al^ 1999, Int, J, Biol, Markers 14(4):232- 
5 38). Abnormal expression is associated with various diseases such as tumor 
invasiveness (Johansson and Kahari, 2000, HistoL Histopathol 15(l):225-37), 
arthritis (Malemud et al.^ 199% Front Biosci. 4:D762-71), and atherosclerosis 
CNagase, 1991, Biol Chem. 378(3-4):151-60). MMP activity may also be related to 
tobacco-induced pulmonary emphysema (Dbami et al^ Am, J. Respir. CellMoL 
10 Biol, 2000, 22:244-52). 

SREBP Protease (M50) 

The sterol regulatory element-binding proteins protease functions in the 
intra-membrane proteolysis and release of sterol-regulatory binding proteins 
15 (SREBPs) (Duncan et al, 1997, J. Biol Chem. 272:12778-85). SREBPs activate 
genes of cholesterol and fatty acid metabolism, making the SREBP protease an 
attractive target for therapeutic modulation (Brown et al^ 1997, Cell 89:331-340). 

Metalloprotease processing of erowth factors 
20 Sn addition to the processing of TGF-a described above, metalloproteases 

have been directly demonstrated to be active in the processing of the precursor of 
other growth factors such as heparin-binding EGF (proHB-BFG) (feurai et al^ 
EMBOJ, 1998,17:7260-72), and amphkegulin (Brown e^^/., 199%, J, Biol Chem., 
27:17258-68). 

25 Additionally, metalloproteases have recently been shown to be instrumental 

in the communication whereby stimulation of a GPCR pathway results in 

stmiulation of the MAP kinase pathway (Prenzel et al, 1999, Nature, 402:884-888), 

The growth factor intermediate in the pathway, HB-EGF is released by the cell in a 

proteolytic step regulated by the GPCR pathway involving an uncharacterized 

30 metalloprotease. After release, the HB-EGF is bound by the extracellular matrix and 

65 



wo 01/83782 



PCTAJSOl/14431 



then presrated to the BGF receptors on the surface, resulting in the activation of the 
MAP kinase pathway (Prenzd et aL, 1999, Nature^ 402:884-888). 

A recent study by Gallea-Robache et ah (1997) has also implicated a 
metalloprotease fenrily displaying different substrate specificites in the shedding of 
5 other growth &ctors including macrophage colony-stimulating factor (M-CSF) and 
stem cell factor (SCF) (Gallea-Robache et al^ 1997, Cytokine 9:340-46). The 
shedding of M-CSF (also known as CSF-1) has been linked to activation of Protem 
Kinase C by phorbol esters (Steia et aL, 1991, Oncogene^ 6:601-05). 

10 4, Serine Proteases 

The serine proteases are a class which includes trypsin, kallikrein, 
chymotrypsin, elastase, thrombin, tissue plasminogen activator (tPA), urokinase 
plasminogen activator (uPA), plasmin (Werb, Cell, 1997, 91:439-442), kallikrein 
(Clements, Biol. Res,, 1998, 31 151-59), and cathqpsin G (Shamamian et al, 

15 Surgery, 2000, 127:142-47). These proteases have in conmion a well-^ionserved 
catalytic triad of amino acid residues in their active site consisting of histidine-57, 
aspartic acid-102, and serine-'195 (using the chymotrypsiu numbering system). 
Serine protease activily has been linked to coagulation and they may have use as 
tumor markers. 

20 Serine proteases can be further subclassified by their specificity in substrates. 

The elastases prefer to cleave substrates adjacent to small aliphatic residues such as 
valine, chymases prefer to cleave near large aromatic hydrophobic residures, and 
tryptases prefer positively charged residues. One additional class of serine protease 
has been described recently which prefers to cleave adjacent to a proline. This 

25 prolyl endopeptidase has been implicated in the progression of memory loss in 
Alzheimer's patients (Toide et al, 1998, Rev, Neurosci, 9(l):17-29). 

A partial list of proteases known to belong to this large and important family 
include: blood coagulation factors VII, DC, X, XL and XII; thrombin; plasminogei^ 
complement components Clr, Cls, C2; complement factore B, D and I; 

30 complement-activating component of RA-reactive factor; elastases 1, 2, 3 A, 3B 
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(protease E); hepatocyte growth factor activator; glandular (tissue) kallikreins 
including EGF-binding protein ^es B, and C; NGF-y chain, y-renin, and 
prostate specific antigen (PSA); plasma kallikrein; mast cell proteases; myeloblastin 
(proteinase 3) (Wegener's autoantigen); plasminogen activators (nrokinase-type, and 
5 tissue-type); and the trypsins I, n,]I]^ and IV. These peptidases play key roles in 
coagulation, tomorigenesis, control of blood pressure, release of growth factors, and 
other roles. (http://www.babraham.co.iik^6ropsMeropsJ[i^ 

5. Threonine peptidases (Tl\ - (Prosite PDOC00326/PDOC00668) 

10 Proteasomal subnnits fTl A) 

The proteasome is a multicatalytic flhreonine proteinase complex involved in 
ATPAibiquitin dependent non4ysosomal proteolysis of ceUular substrates. It is 
responsible for selective elimination of proteins with aberrant structures, as well as 
naturally occurring short-lived proteins related to metabolic regulation and cell-cycle 

15 progression (Momand et al, 2000, Gene 242(l-2):15-29, Bochtier et al, 1999, 
AnniL Rev. Biophys Biomol Struct2&:295-'3ll). The proteasome inhibitor 
lactacystitt reversibly inhibits proliferation of human endothelial cells, suggesting a 
role for proteasomes in angiogenesis (Kumeda, et at^ Anticancer Res. 1999 Sep- 
Oct;19(5B):3961-8). Another important function of the proteasome in higher 

20 vertebrates is to generate the peptides presented on MHC-class 1 molecules to 

circulating lymphocytes (Castelli et al, 1997, Int J, Clin, Lab. Res. 27(2):103-10). 
The proteasome has a sedimentation coefBcient of 26S and is composed of a 20S 
catalytic core and a 22S regulatory complex. Eukaryotic 20S proteasomes have a 
molecular mass of 700 to 800 kD and consist of a set of over 15 kinds of 

25 polypeptides of 21 to 32 kD. All eukaryotic 20S proteasome subnnits can be 

classified grossly into 2 subfamilies, a and p, by their high similarity with either the 
a or P subxmits of the archaebacterium Thermoplasma acidophilum (Mayr et aL, 
1999, Biol CAew. 380(1 0):1 183-92). Several offhe components have been 
identified as threonine peptidases, suggesting that this class of peptidases plays a key 
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role in regulating metaboKc pathways and ceU-cycle progression, among other 
functions (Yoi^gin et aL, 2000, X Immunol 164(6):2915-23). 

6, Peptidases of TJnicwowii Catalytic Me dianiQin 

5 The prenyl-protein specific protease responsible for post-translatiooal 

processing of the Ras proto-oncogene and other prenylated proteins feUs into this 
class. This class also includes several viral peptidases that may play a role in 
mammalian infection, including cardiovims endopeptidase 2A 
(encephalomyocarditisvkus)(Mollaerfl/., 1993, j; Virol 67(8):4688-'95), NS2-3 
10 protease (hepatitis C virus) (Blight et aU 1998, AnUvir, Ther, 3(Suppl 3):71-81), 
endopeptidase (infectious pancreatic necrosis virus) (Lejal et al, J, Gen. Virol, 
2000, 81 :983-992), and the Npro endopqptidase (hog cholera virus) (Tratschin et al, 
1998,7. Virol 72(9):7681-84). 

15 Nucleic Acid Probes. Methods, and Kits for Detection of Proteases 

A nucleic acid probe of the present invention may be used to probe an 
appropriate chromosomal or cDNA library by usual hybridization methods to obtaitt 
other nucleic acid molecules of the present invention. A chromosomal DNA or 
cDNA libraxy may be prepared jBrom j^propriate ceUs according to recognized 

20 methods in the art (q^ ^Molecular Cloning: A Laboratory Manuial", second edition. 
Cold Spring Harbor Laboratory, Sambrook, Fritsch, & Maniatis, eds., 1989). 

In the alternative, chemical synthesis can be carried out in order to obtain 
nucleic acid probes having nucleotide sequences which correspond to N-terminal 
and C-temdnal portions of the amino acid sequence of the polypeptide of interest. 

25 The synthesized nucleic acid probes may be used as primers in a polymerase chain 
reaction (PGR) carried out in accordance with recognized PGR techniques, 
essentially according to PGR Protocols, "A Guide to Methods and Applications", 
Academic Press, Michael, et al^ eds., 1990, utilizing the appropriate chromosomal 
or cDNA library to obtain the fragment of the present invention. 
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One skilled in the art can readily design such probes based on the sequence 
disclosed herein using methods of computer alignment and sequence analysis known 
in the art ('Molecular Cloning: A Laboratory Manual", 1989, supra). The 
hybridization probes of the present invention can be labeled by standard labeling 
5 techniques such as with a radiolabel, enzyme label, fluorescent label, biotin-avidin 
label, chemiluminescence, and the like. After hybridization, the probes may be 
visualized using known methods. 

The nucleic acid probes of the present invention include RNA, as well as 
DNA probes, such probes being generated using techniques known in the art. The 

10 nucleic acid probe may be immobilized on a soKd support. Examples of such solid 
supports include, but are not limited to, plastics such as polycarbonate, complex 
carbohydrates such as agarose and sepharose, and acrylic resins, such as 
polyacrylamide and latex beads. Techniques for coupling nucleic acid probes to 
such solid supports are well known in the art. 

15 The test samples suitable for nucleic acid probing methods of the present 

invention include, for example, cells or nucleic acid extracts of cells, or biological 
fluids. The samples used in the above-described methods will vary based on the 
assay format, the detection method and the nature of the tissues, cells or extracts to 
be assayed. Methods for preparing nucleic acid extracts of cells are well known in 

20 the art and can be readily adapted in order to obtain a sample which is compatible 
with the method utilized. 

One method of detecting the presence of nucleic acids of the invention in a 
sample comprises (a) contacting said sample with the above-described nucleic acid 
probe under conditions such that hybridization occurs, and (b) detecting the presence . 

25 of said probe bound to said nucleic acid molecule. One skilled ia the art would 

select the nucleic acid probe according to techniques known in the art as described 
above. Samples to be tested include but should not be limited to RNA samples of 
human tissue* 

A kit for detectmg the presence of nucleic acids of the invention in a sample 
30 comprises at least one container means having disposed therehi the above-described 
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nucleic acid probe. The kit XDay furfher comprise other containers comprising one or 
more of the following: wash reagents and reagents enable of detecting the presence 
of bound nucleic acid probe. Examples of detection reagents iaclude, but are not 
Knitted to radiolabelled probes, enzymatic labeled probes (horseradish peroxidase, 
5 alkaline phosphatase), and affinity labeled probes (biotin, avidin, or steptavidin). 
Preferably, the kit fiirther comprises instructions for use. 

In detail, a compartmentalized kit includes any kit in which reagents are 
contaiaed in separate containers. Such containers include small glass containers, 
plastic containers or strips of plastic or paper. Such containers allow the efficient 

10 transfer of reagents j&om one compartment to another compartment such that the 

samples and reagents are not cross-contaminated and the agents or solutions of each 
container can be added in a quantitative fashion from one compartment to another. 
Such containers will include a container which will accept the test sample, a 
container which contains the probe or primers used in the assay, containers which 

1 5 • contain wash reagents (such as phosphate buffered saline, Tris-buffers, and the like), 
and containers which contain the reagents used to detect the hybridized probe, bound 
antibody, amplified product, or the like. One skilled in the art will readily recognize 
that the nucleic acid probes described in the present invention can readily be 
incorporated into one of the estabUshed kit formats which are well known in the art* 

20 

DNA Constructs Comprising a Protease Nucleic Acid Molecule and Cells 

Cnntaininp ; These Constructs. 

The present invention also relates to a recombinant DNA molecule 

comprising, 5' to 3', a promoter eflfective to imtiate transcription in a host cell and 

25 the above-described nucleic acid molecules. In addition, the present invention 

relates to a recombinant DNA molecule comprising a vector and an above-described 

nucleic acid molecule. The present invention also relates to a nucleic acid molecule 

comprising a transcriptional region fimctional in a cell, a sequence complemeaitary 

to an RNA sequence encoding an amino acid sequence corresponding to the above- 

30 described polypeptide, and a transcriptional termination region functional in said 
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cell. The above-described molecules may be isolated and/or purified DNA 
molecules. 

The present invention also relates to a cell or organism that contains an 
above-described nucleic acid molecule and thereby is capable of expressing a 
5 polypeptide. The polypeptide nmy be purified from celkwMch have been altered to 
express the polj^eptide. A cell is said to be "altered to express a desired 
polypeptide** when the cell, through genetic manipulation, is made to produce a 
protein which it normally does not produce or which the cell normally produces at 
lower levels. One skilled in the art can readily adapt procedures for introducing and 
10 expressing either genomic, cDNA, or synthetic sequences into either eukaiyotic or 
prokaryotic cells. 

A nucleic acid molecule, such as DNA, is said to be "capable of expressing** 
a polypeptide if it contains nucleotide sequences which contain transcriptional and 
translational regulatory information and such sequences are "operably linked** to 

15 nucleotide sequences which encode the polypeptide. An operable linkage is a 

linkage in which the regulatory DNA sequences and the DNA sequence sought to be 
expressed are connected in such a way as to permit gene sequence e^qpression. The 
precise nature of the regulatory regions needed for gene sequence expression may 
vary fi-om organism to organism, but shall in general include a promoter region 

20 which, in prokaryotes, contains both the promoter (which directs the initiation of 
RNA transcription) as well as the DNA sequences which, when transcribed into 
RNA, will signal synthesis initiation. Such regions wiU normally include those 5'- 
non-coding sequences involved with initiation of transcription and translation, such 
as the TATA box, capping sequence, CAAT sequence, and the like. 

25 If desired, the non-coding region 3' to the sequence encoding a protease of 

the invention may be obtained by the above-described methods. This region may be 
retained for its transcriptional termination regulatory sequences, such as termination 
and polyadenylation. Thus, by retaining the 3'-region naturally contiguous to the 
DNA sequence encoding a protease of the invention, the transcriptional termination 



71 



wo 01/83782 



PCT/USOl/14431 



signals may be provided. Where the transcriptional temiimtion 

satisfactorily functional in the expression host cell, then a 3' region fimctional in the 

host cell may be substituted. 

TVo DNA sequences (such as a promoter region sequence and a sequence 
5 encoding a protease of the invention) are said to be operably linked if the nature of 
the Unkage between the two DNA sequ^ces allows the protease sequence to be 
transcribed, i.e., where the linkage does not (1) result in the introduction of a JGrame- 
shift mutation, (2) interfere with the ability of the promoter region sequence to direct 
the transcription of a gene sequence encoding a protease of the invention, or 

1 0 (3) interfere with the ability of the gene sequence of a protease of the invention to be 
transcribed by the promoter region sequence. Thus, a promoter region would be 
operably linked to a DNA sequence if the promoter were capable of effecting 
transcription of that DNA sequence. Thus, to express a gene encoding a protease of 
the invention, transcriptional and translational signals recognized by an ^propriate 

1 5 host are necessary. 

The present invention encompasses the expression of a gene encoding a 
protease of the invention (or a functional derivative thereof) in either prokaryotic or 
eukaryotic cells. Prokaryotic hosts are, generally, very efficient and convenient for 
the production of recombinant proteins and are, therefore, one type of preferred 

20 expression system for proteases of the invention. Prokaryotes most frequently are 
represented by various strains ofE, colL However, other microbial strains may also 
be used, including other bacterial strains. 

In prokaryotic systems, plasmid vectors that contain replication sites and 
control sequences derived jfrom a species compatible with the host may be used. 

25 Examples of suitable plasmid vectors may include pBR322, pUCl 1 8, pUCl 1 9 and 
the like; suitable phage or bacteriophage vectors may include A^gtlO, A,gtl 1 and the 
like; and suitable virus vectors may include pMAM-neo, pKRC and the like. 
Preferably, the selected vector of the present invention has the capacity to rqplicate 
in tbie selected host cell. 
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Recognized prokaryotic hosts include bacteria such as E, coli. Bacillus, 
Streptomyces, Pseudomonas, Salmonella, Serratia, and the like. However, under 
such conditions, the polypeptide will not be glycosylated. The prokaryotic host 
must be compatible with the repUcon and control sequences in the expression 
S plasmid. 

To express a protease of the invention (or a functional derivative thereof) in a 
prokaryotic cell, it is necessary to operably link the sequence encoding the protease 
of the invention to a fimctional prokaryotic promoter. Such promoters may be either 
constitutive or, more preferably, regulatable (i.e., inducible or derepressible). 

10 Examples of constitutive promoters include the int promoter of bacteriophage X, the 
bla promoter of the p-lactamase gene sequence of pBR322, and the cat promoter of 
the chloramphenicol acetyl transferase gene sequence of pPB325, and the like. 
Examples of inducible prokaryotic promoters include the major right and left 
promoters of bacteriophage X (P^ and PiO, the trp^ recA^ XacZ^ XacI^ andgaZ 

15 promoters of colU the a-amylase (Ulmanen et al^ J, BacterioU 162:176-182, 

1985) and the g-28-sp6cific promoters of J?, subtilis (Gilman et aL, Gene Sequence 
32: 1 1-20, 1984), tiie promoters of the bacteriophages of Bacillus (Giyczan, in: The 
Molecular Biology of the Bacilh, Academic Press, Inc., NY, 1982), and 
Streptomyces pmmotGCsiyfardetaLyMoL Gen. Genet. 203:468-478, 1986). 

20 Prokaryotic promoters are reviewed by Glick (Ind Microbiot. 1 :277-282, 1987), 
Cenatiempo (Biochimie 68:505-516, 1986), and Gottesman Rev. Genet. 
18:415-442,^ 1984). 

Proper expression in a prokaryotic cell may also requhe the presence of a 
ribosome-biiiding site upstream of the gene sequence-encoding sequence. Such 

25 ribosome-binding sites are disclosed, for example, by Gold et al (Ann. Rev. 
Microbiol. 35:365-404, 1981). The selection of control sequences, expression 
vectors, transformation methods, and the like, are dependent on the type of host cell 
used to express the gene. As used herem, "celF, "cell line% and "cell culture'' may 
be used interchangeably and all such designations include progeny. Thus, the words 
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*%aasfoimants'* or ^'transformed cells" include the primary subject cell and cultures 
derived therefrom^ without regard to the number of transfers. It is also understood 
that all progeny may not be precisely identical in DNA content, due to delibra-ate or 
inadvertent mutations. However, as defined, mutant progeny have the same 
5 functionality as that of the origmally transformed cell- 
Host cells which may be used in the expression systems of the present 
invention are not strictly limited, provided that they are suitable for use in the 
expression of the protease polypeptide of interest. Suitable hosts may often include 
eukaryotic ceUs. Preferred eukaryotic hosts include, for example, yeast, fimgi, 

10 insect cells, mammalian cells either in vivo^ or in tissue culture. Mammalian cells 
which may be useful as hosts include HeLa cells, cells of fibroblast origin such as 
VERO or CHO-Kl, or cells of lymphoid origin and their derivatives. Preferred 
mammalian host cells include SP2/0 and J558L, as well as neuroblastoma cell lines 
such as IMR 332, which may provide better capacities for correct post-translational 

15 processing. 

hi addition, plant cells are also available as hosts, and control sequences 
compatible with plant ceUs are available, such as the cauliflower mosaic virus 35S 
and 19S, and nopaliae synthase promoter and polyadenylation signal sequences. 
Another preferred host is an insect cell, for example the Drosophila larvae. Using 

20 insect cells as hosts, the Drosophila alcohol dehydrogenase promoter can be used 
(Rubin, Science 240:1453-1459, 1988). Altematively, baculovirus vectors can be 
engineered to express large amounts of proteases of the iuvention ia insect cells 
(Jasny, Science 238:1653, 1987; Miller et al^ in: Genetic Engineering, Vol. 8, 
Plenum, Setlow et al, eds., pp. 277-297, 1986). 

25 Any of a series of yeast expression systems can be utilized which incorporate 

promoter and termiaation elements firom the actively expressed sequences coding for 
glycolytic enzymes that are produced in large quantities when yeast are grown ra 
mediums rich ia gjbcose. Known glycolytic gene sequences can also provide very 
efficieot transcriptional control signals. Yeast provides substantial advantages in 

30 that it can also carry out post-translational modifications. A nimiber of recombinant 
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DNA strategies exist utilizing strong promoter sequences and high copy number 
plasmids which can be utilized for production of the desired proteins in yeast Yeast 
recognizes leader sequences on cloned mammalian genes and secretes peptides 
bearing leader sequences (i. e. , pre-peptides). Several possible vector systems" are 
5 available for the expression of proteases of the invention in a mammalian host 

A wide variety of transcriptional and translational regulatory sequences may 
be employed, depending upon the nature of the host. The transcriptional and 
translational regulatory signals may be derived from viral sources, such as 
adenovirus, bovine papilloma virus, cytomegalovirus, simian virus, or the like, 

1 0 where the regulatory signals are associated with a particular gene sequence which 
has a high level of expression. Alternatively, promoters from mammalian 
expression products, such as actin, collagen, myosin, and the like, may be employed. 
Transcriptional initiation regulatory signals may be selected which allow for 
repression or activation, so that expression of the gene sequences can be modulated. 

15 Of iuterest are regulatory signals which are temperature-sensitive so that by varying 
. the temperature, expression can be repressed or initiated, or are subject to chemical 
(such as metabolite) regulation. 

Expression of proteases of the invention in eukaryotic hosts requires the use 
of eukaryotic regulatory regions. Such regions will, in general, include a promoter 

20 region sufficient to direct the initiation of RNA synthesis. Preferred eukaryotic 
promoters include, for example, the promoter of the mouse metallothionein I gene 
sequence (Hamer et al., J. Mol Appl Gen. 1:273-288, 1982); the TK promoter of 
Herpes virus (McRoight, Cell 31:355-365, 1982); the SV40 early promoter (Benoist 
et aU nature (London) 290:304-31, 1981); and the yeast gal4 gene sequence 

25 promoter (Johnston et a/,, Proc, Natl Acad. ScL (USA) 79:6971-6975, 1982; Silver 
etal, Proc. Natl Acad, ScL (USA) 81:5951-5955, 1984). 

Translation of eukaryotic mBNA is initiated at the codon which encodes the 
first methionine. For this reason, it is preferable to ensure that the linkage between a 
eukaryotic promoter and a DNA sequence which encodes a protease of the invention 

30 (or a functional derivative thereof) does not contain any intervening codons which 
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are capable of encoding a methiomne AUG). The presence of such codons 
results either in the formation of a fusion protein (if the AUG codon is in the same 
reading frame as the protease of the invention coding sequence) or a frame-shift 
mutation (if the AUG codon is not in the same reading frame as the protease of the 
5 invention coding sequence). 

A nucleic acid molecule encoding a protease of the invention and an 
opeiably UrJced promoter may be introduced into a recipient prokaryotic or 
eukaryotic ceU either as a nonreplicating DNA or RNA molecule, which may either 
be a linear molecule or, more preferably, a closed covalent circular molecule. Since 

10 such molecules are incapable of autonomous replication, the expression of the gene 
may occur through the transient expression of the introduced sequence. 
Alternatively, permanent expression may occur through the integration of the 
introduced DNA sequence into the host chromosome. 

A vector may be employed which is capable of integrating the desired gene 

15 sequences into the host cell chromosome. Cells which have stably integrated the 
introduced DNA into their chromosomes can be selected by also introducing one or 
more markers which allow for selection of host cells which contain the expression 
vector. The marker may provide for prototrophy to an auxotrophic host, biocide 
resistance, e.g-., antibiotics, or heavy metals, such as copper, or the like. The 

20 selectable marker gene sequence can either be directly Unked to the DNA gene 
sequences to be expressed, or introduced into the same cell by co-transfection. 
Additional elements may also be needed for optimal synthesis of mRNA. These 
elements may include spUce signals, as weU as transcription promoters, enhancers, 
and termination signals. cDNA expression vectors incorporating such elements 

25 include those described by Okayama (Mol Cell Biol 3 :280-289, 1983). 

The introduced nucleic acid molecule can be incorporated into a plasmid or 
viral vector capable of autonomous replication in the recipient host. Any of a wide 
variety of vectors may be employed for this purpose. Factors of importance in 
selecting a particular plasmid or viral vector include: the ease with which recipient 

30 cells that contaia the vector may be recognized and selected from those recipient 
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cells which do not contain the vector; the number of copies of the vector which are 
desired in a particular host; and whether it is desirable to be able to "shuttle'* the 
vector between host cells of different species. 

Preferred prokaryotic vectors include plasmids such as those capable of 
5 replication in J5. coU (such as, for example, pBR322, ColEl, pSClOl, pACYC 184, 
TcVX; 'Molecular Cloning: A Laboratory Manual*', 1989, supra). BaciUi^ plasmids 
include pC194, pC221, pT127, and the like (Giyczan, In: The Molecular Biology of 
the Bacilli, Academic Press, NY, pp. 307-329, 1982), Suitable Streptomyces 
plasmids include plJlOl Kendall et al, J. BacterioL 169:4177-4183, 1987), and 

10 streptomyces bacteriophages such as ^C3 1 (Chater et al. In: Sixth International 
Symposium on Actinomvcetales Biology, Akademiai Kaido, Budapest, Hungajy, 
pp. 45-54, 1986). Pseudomonas plasmids are reviewed by John et al (Rev. Infect 
Dis. 8:693-704, 1986), andlzaki (Jpn. J. BacterioL 33:729-742, 1978). 

Preferred eukaxyotic plasmids include, for example, BPV, vaccinia, S V40, 2- 

15 micron circle, and the like, or their derivatives. Such plasmids are well known in the 
art (Botstein et al, Miami Wntr. Symp. 19:265-274, 1982; Broach, In: The 
Molecular Biology of the Yeast Saccharomvces: Life Cycle and InheritaDce, Cold 
Spring Harbor Laboratory, Cold Spring Harbor, NY, p. 445-470, 1981; Broach, Cell 
28:203-204, 1982; Bollon etaL.J. Clin. HematoL OncoL 10:39-48, 1980; Maniatis, 

20 In: Cell Biology: A Comprehensive Treatise^ Vol. 3, Gene Sequence Expression^ 
Academic Press, NY, pp. 563-608, 1980). 

Once the vector or nucleic acid molecule containing the construct(s) has been 
prepared for expression, the DNA construct(s) may be introduced into an 
appropriate host cell by any of a variety of suitable means, i.e., transformation, 

25 transfection, conjugation, protoplast fusion, electroporation, particle gun technology, 

calcium phosphate-precipitation, direct microinjection, and the Uke. After the 

introduction of the vector, recipient ceUs are grown in a selective medium, which 

selects for the growth of vector-containing cells. Expression of the cloned gene(s) 

results in the production of a protease of the invention, or fragments thereof This 

30 can take place in the transformed cells as such, or following the induction of these 
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cells to dijSerentiate (for example, by admimstration of bromodeoxyuracil to 
neuroblastoma cells or the like). A variety of moubatiion conditions can be used to 
form the peptide of the present invention. The most preferred conditions are those 
which mimic physiological conditions. 

5 

Antibodies, Hvbridomas. Methods of Use and Kits for Detection of Proteases 

The present invention relates to an antibody having binding affinity to a 
protease of the invention. The protease polypeptide may have the amino acid 
sequence selected ftom the groiqp consisting of those set forth ia SEQ ID NO:36, 

10 SEQ ID NO:37, SEQ ID NO:38, SBQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

15 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SBQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or a 
functional derivative thereof, or at least 9 contiguous amino acids thereof 
(preferably, at least 20, 30, 35, or 40 contiguous amino acids thereof). 

The present invention also relates to aa antibody having specific binding 

20 afBnity to a protease of the iavention. Such an antibody may be isolated by 

comparing its binding affinity to a protease of the invention with its binding afBnity 
to other polypeptides. Those which bind selectively to a protease of the invention 
would be chosen for use in methods requiring a distinction between a protease of the 
invention and other polypeptides. Such methods could include, but should not be 

25 limited to, the analysis of altered protease expression in tissue containing other 
polypeptides. 

The proteases of the present invention can be used in a variety of procedures 
and methods, such as for the generation of antibodies, for use in identiJfying 
pharmaceutical compositions, and for studying DNA/protein interaction* 
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The proteases of fhe present inveation ean be used to produce antibodies or 
hybridomas. One skilled in the art will recognize that if an antibody is desired, such 
a peptide could be generated as described herein and used as an immunogen. The 
antibodies of the present invention include monoclonal and polyclonal antibodies, as 
5 well fragments of these antibodies, and humanized forms. Humanized forms of the 
antibodies of the present invention may be generated using one of the procedures 
known in the art such as chimerization or CDR grafting. 

The present invention also relates to a hybiidoma which produces the above- 
described monoclonal antibody, or binding fragment thereof. A hybridoma is an 

10 immortalized cell line which is capable of secreting a specific monoclonal antibody. 

In general, techniques for preparing monoclonal antibodies and hybridomas 
are well known in the art (Campbell, Monoclonal Antibody Technology: Laboratory 
Techniques in Biochemistry and Molecular Biology, Elsevier Science PubUshers, 
Amsterdam, The Netherlands, 1984; St Groth et al, J, Immunol Methods 35:1-21, 

15 1980). Any animal (mouse, rabbit, and the Uke) which is known to produce 
antibodies can be immunized with the selected polypeptide. Methods for 
immunization are weU known in the art. Such methods include subcutaneous or 
intraperitoneal injection of the polypeptide. One skilled in the art will recognize that 
the amount of polypeptide used for immunization will vary based on the ammal 

20 which is immnnized, the antigenicity of the polypeptide and the site of injection. 

The polypeptide may be modified or administered in an adjuvant in order to 
increase the peptide antigenicity. Methods of increasing the antigenicity of a 
polypeptide are well known in the art. Such procedures include coupling the antigen 
with a heterologous protein (such as globulin or P-galactosidase) or through the 

25 inclusion of an adjuvant during hnmunization. 

For monoclonal antibodies, spleen cells from the immunized animals are 
removed, fused with myeloma cells, such as SP2/0"Agl4 myeloma cells, and 
allowed to become monoclonal antibody producing hybridoma cells. Any one of a 
number of methods well known in Ihe art can be used to identify the hybridoma cell 

30 which produces an antibody with the desired characteristics. These include 
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screening the hybridomas with an ELIS A assay, western blot analysis, or 
radioinmiimoassay (Lutze^£z/.,j&jigc7. Cell Res. 175:109-124, 1988). Hybridomas 
seareting the desired antibodies are cloned and Hie class and subclass are determined 
using procedures known in the art (Campbell, '" Monoclonal Antibody Technology: 
5 Laboratory Techniques in Biochemistry and Molecular Biology ^', supra^ 1984). 

For polyclonal antibodies, antibody-containing antisera is isolated from the 
immunized animal and is screened for the presence of antibodies with the desired 
specificity using one of the aboye-described procedures. The aboye-described 
antibodies may be detectably labeled. Antibodies can be detectably labeled through 

10 the use of radioisotopes, affinity labels (such as biotin, ayidin, and the like), 

enzymatic labels (such as horseradish peroxidase, alkaline phosphatase, and the like) 
fluorescent labels (such as FITC or rhodamine, and the like), paramagnetic atoms, 
and the like. Procedures for accomplishing such labeling are well-known in the art, 
for example, see Stemberger et aL, J. Histochem, Cytochem. 18:315, 1970; Bayer et 

15 fl/., Metk Enzym. 62:308, 1979; Engyal et aL, Immunol. 109:129, 1972; Coding, J. 
Immunol Meih. 13:215, 1976. The antibodies of the present invention may be 
hidirectiy labelled by the use of secondary labelled antibodies, such as labelled anti- 
rabbit antibodies.The labeled antibodies of the present inyention can be used for in 
vitro, in vivo^ and in situ assays to identify cells or tissues which express a specific 

20 peptide. 

The above-described antibodies may also be immobilized on a solid support. 
Examples of such solid supports include plastics such as polycarbonate, complex 
carbohydrates such as agarose and sepharose, acryUc resins such as polyacrylamide 
and latex beads. Techniques for coupliug antibodies to such solid supports are well 
25 known in the art (W eir et al.^ ' Handbook of Experi mental TniTTi imoloey 4th Ed., 
BlackweU Scientific Publications, Oxford, England, Chapter 10, 1986; Jacoby et al, 
Meth. Enzym. 34, Academic Press, N.Y., 1974). The immobilized antibodies of the 
present invetrtion can be used for in vitroy in vrvo, and in situ assays ais well as in 
iimnunochromotogr^hy. 
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Furthermore, one skilled in the art caa readily adapt currently available 
procedures, as well as the techniques, methods and kits disclosed herein with regard 
to antibodies, to generate peptides capable of binding to a specific peptide sequence 
in order to generate rationally designed aatipeptide pqptides (Hurby et al^ 
5 "A pplication of Synthetic Peptides: Antisense Peptides ", In Synthetic Peptides, A 
User's Guide, W.H. Freeman, NY, pp, 289-307, 1992; Kaspczak et aL, Biochemistry 
28:9230-9238, 1989). 

Anti-peptide peptides can be generated by replacing the basic amino acid 
residues found in the peptide sequences of the proteases of the invention with acidic 

10 residues, while maintaining hydrophobic and uncharged polar groups. For example, 
lysine, arginine, and/or histidine residues are replaced with aspartic acid or glutamic 
acid and glutamic acid residues are replaced by lysine, arginine or histidiae. 

The present invention also encompasses a method of detecting a protease 
polypeptide in a sample, comprising: (a) contacting the sample with an above- 

15 described antibody, under conditions such that immunocomplexes form, and (b) 
detecting the presence of said antibody bound to the polypeptide. In detail, the 
methods comprise incubating a test sample with one or more of the antibodies of the 
present invention and assaying whether the antibody binds to the test sample. 
Altered levels of a protease of the invention in a sample as compared to normal 

20 levels may indicate disease. 

Conditions for incubating an antibody with a test sample vary. Incubation 
conditions dqpend on the format employed in the assay, the detection methods 
employed, and the type and nature of the antibody used in the assay. One skilled in 
the art will recognize that any one of the commonly available immunological assay 

25 formats (such as radioimmunoassays, enzyme-linked immimosorbent assays, 

diffusion-based Ouchterlony, or rocket immunofluorescent assays) can readily be 
ad^ted to employ the antibodies of the present invention. Examples of such assays 
can be found in Chard ( "An Introduction to RadinimTYi unoassav and Related 
Techniques" Elsevier Science Publishers, Amsterdam, The Netherlands, 1986), 

30 Bullock et al ('Tenhnignes in TmTTm nocvtochemistrv/ ' Academic Press, Orlando, 
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FL Vol. 1, 1982; Vol. 2, 1983; VoL 3, 1985), Tijssea r ^Practice and Theory of 
BDZVtne Itninunoassavs: Laboratory T'eRhtiig nes in Biochemistry and Molecular 
Biology. '* Elsevier Science Publishens, Amsterdam, The Netherlands, 1985). 

The immunological assay test samples of the present invention incliide cells, 
5 protein or membrane extracts of cells, or biological fluids such as blood, serum, 
plasma, or urine. The test samples used in the above-described method will vary 
based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or 
membrane extracts of cells are well kaown in the art and can readily be adapted in 

10 order to obtain a sample which is testable with the system utilized. 

A kit contains all the necessary reagents to carry out the previously described 
methods of detection. The kit may comprise: (i) a &st container means containing 
an above--described antibody, and (ii) second container means containing a conjugate 
comprising a binding partner of the antibody and a label. In another preferred 

15 embodiment, the kit further comprises one or more other containers comprising one 
or more of the following: wash reagents and reagents capable of detecting the 
presence of bound antibodies. 

Examples of detection reagents include, but are not limited to, labeled 
secondary antibodies, or in the alternative, if the primary antibody is labeled, the 

20 chromophoric, enzymatic, or antibody binding reagents which are capable of 

reacting with the labeled antibody. The compartmentalized kit may be as described 
above for nucleic acid probe kits. One skilled in the art will readily recognize that 
the antibodies described in the present invention can readily be incorporated into one 
of the established kit formats which are well known in the art. 

25 

Isolation of Compounds Which Interact with Proteases 

The present iavention also relates to a method of detecting a compound 
capable of blading to a protease of the invention comprising incubating the 
compoimd with a protease of the invention and detecting the presence of the 
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compound bound to the protease. The compound may be present within a complex 
mixture, for example, serum, body fluid, or cell extracts. 

The present invention also relates to a method of detecting an agonist or 
antagonist of protease activity or protease binding partner activity comprising 
5 incubating cells that produce a protease of the invention in the presence of a 

compound and detecting changes in the level of protease activity or protease binding 
partner activity. The compounds thus identified would produce a change in activity 
indicative of the presence of the compound. The compound may be present within a 
complex mixture, for example, serum, body fluid, or cell extracts. Once the 

10 compound is identified it can be isolated using techniques well known in the art. 

The present invention also encompasses a method modulating protease 
associated activity in a mammal comprising administering to said mammal an 
agonist or antagonist to a protease of the invention in an amount sufficient to effect 
said modulation. A method of treating diseases in a mammal with an agonist or 

1 5 antagonist of the activity of one of the proteases of tibie invention comprising 
administering the agonist or antagonist to a mammal in an amount sufficient to 
agonize or antagonize protease-associated functions is also encompassed in the 
present application. 

In an effort to discover novel treatments for diseases, biomedical researchers 

20 and chemists have designed, synthesized, and tested molecules that inhibit the 
function of proteases. Some small organic molecules form a class of compoimds 
that modulate the function of protein proteases. 

Examples of molecules that have been reported to inhibit the function of 
protein proteases include, but are not linaited to, phenylmefhylsulfonyl fluoride 

25 (PMSF), diisopropylfluorophosphate (DFP) (chapter 3, Barrett et al^ Handbook of 
Proteolvtic Enzymes, 1998, Academic Press, San Diego), 3,4-dicliloroisocoumarin 
(DCI) (/rf., chapter 16), seipins (Id., chapter 37), E~64 (/ra/ay-epoxysucciuyl L- 
leucylamido-(4-guaiiidino) butane) (Id. , chapter 1 88), peptidyl-diazomethanes, 
peptidyl-O-acyl-hydroxamates, epoxysuccinyl-peptides (/rf,, ch^ter 210), DAN, 

30 EPISIP (l,2-epoxy-3^''nitrophenoxy)propane) (M, chapter 298), thiorphan (dl-3" 
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Mercapto-2-benzylpropaaoyl-glycine) (Id,, chapter 362), CGS 26303, PD 069185 
(M, chapter 363), and COT989-00 (N-4-hydroxy-Nl-[l-(s)-(4- 
aminosulfonyl)pheaylethyl-airdnocarboxyl-2-<;yc 

methyl)phenylpropyl]succinaiiude) (Id. , ch^ter 40 1). Other protease mhibitors 
5 include, but are not limited to, aprotinin, amastatin, antipain, calcineuiin 

autoinhibitory fragment, and histatin 5 (Id.), Preferably, these inhibitors will have 
molecular weights from 100 to 200 daltons, from 200 to 300 daltons, from 300 to 
400 daltons, from 400 to 600 daltons, from 600 to 1000 daltons, from 1000 to 2000 
daltons, from 2000 to 4000 daltons, and from 4000 to 8000 daltons. 

10 Compounds that can traverse cell membranes and are resistant to acid 

hydrolysis are potentially advantageous as therapeutics as they caa become highly 
bioavailable after being administered orally to patients. However, many of these 
protease inhibitors only weakly inhibit the fimction of proteases* hi addition, many 
inhibit a variety of proteases and will therefore cause multiple side-effects as 

1 5 ther^eutics for diseases. 

Transgenic Animals. 

A variety of methods are available for the production of transgenic aniinals 
associated with this invention. DNA can be injected into the pronucleus of a 

20 fertilized egg before fiision of the male and female pronuclei, or injected into the 
nucleus of an embryonic cell (e.g., the nucleus of a two-cell embryo) following the 
initiation of cell division (Brinster et al, Proc, Nat. Acad. Sd. USA 82:4438-4442, 
1985). Embryos can be infected with viruses, especially retroviruses, modified to 
carry inorg^c-ion receptor nucleotide sequences of the invention. 

25 Pluripotent stem cells derived from the hmer cell mass of the embryo and 

stabilized in culture can be manipulated in culture to incorporate nucleotide 
sequeaces of the invention. A transgenic animal can be produced from such cells 
through implantation into a blastocyst that is implanted into a foster mother and 
allowed to come to term. Animals suitable for transgenio e3q)enments can be 
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obtained from standard commercial sources such as Charles River (Wilmington, 

MA), Taconic (Germantown, NY), Harlan Sprague Dawley (Indianapolis, IN), etc. 

The procedures for manipulation of the rodent embryo and for microinjection 

of DNA into the pronucleus of the zygote are well known to those of ordinary skill 
5 in the art (Hogan et ah, supra). Microinjection procedures for fish, amphibian eggs 

and birds are detailed in Houdebine and Chourrout (Experientia 47:897-905, 1991). 

Other procedures for introduction of DNA into tissues of animals are described in 

U.S. Patent No. 4,945,050 (Sanford et al, July 30, 1990). 

By way of example only, to prepare a transgenic mouse, female mice are 
10 induced to superovulate. Females are placed with males, and the mated females are 

sacrificed by CO2 asphyxiation or cervical dislocation and embryos are recovered 

fix>m excised oviducts. Siuxounding cumulus cells are removed. Pronuclear 

embryos are then washed and stored until the time of injection. Randomly cycling 

adult female mice are paired with vasectomized males. Recipient females are mated 
15 at the same time as donor females. Embryos then are transferred surgically. The 

procedure for generating transgenic rats is similar to that of mice (Hammer et al.^ 

Cell 63:1099-1112, 1990). 

Methods for the culturing of embryonic stem (ES) cells and the subsequent 

production of transgenic animals by the introduction of DNA into ES ceDs using 
20 methods such as electroporation, calcium phosphate/DNA precipitation and direct 

injection also are well known to those of ordinary skill in the art rTeratocarcinomas 

and Embryonic Stem Celts, A Practical Approach. E J. Robertson, ed., IRL Press, 

1987). 

In cases involving random gene integration, a clone containing the 
25 sequence(s) of the invention is co-transfected with a gene encodiug resistance. 
Alternatively, the gene encoding neomycin resistance is physically linked to the 
sequence(s) of the invention. Transfection and isolation of desired clones are carried 
out by any one of several methods well known to those of ordinary skill in the art 
(E. J. Robertson, supra)* 
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DNA molecxiles introduced into ES cells can also be integrated into the 
chromosome through the process of homologous recombina-tion (Capecchi, Science 
244: 1288-1292, 1989). Methods for positive selection of the recombination event 
neo resistance) and dual positive-negative selection (i'.e., neo resistance and 
5 gancyclovir resistance) and the subsequent identification of the desired clones by 
PGR have been described by Capecchi, supra and Joynct et al. {Nature 338: 153- 
156, 1989), the teachings of which are incorporated herein in their entirety including 
any drawings. The final phase of the procedure is to inject targeted ES cells into 
blastocysts and to transfer the blastocysts into pseudopregnant females. The 

10 resulting chnneric animals are bred and the offspring are analyzed by Southern 
blotting to identify individuals that carry the transgene. Procedures for the 
production of non-rodent mammals and other animals have been discussed by others 
(Houdebine and Chourrout, supra\ Pursel et al.^ Science 244:1281-1288, 1989; and 
Simms et al, Bio/Technology 6:179-183, 1988). 

15 Thus, the invention provides transgenic, nonhuman noiammals containing a 

transgene encoding a protease of the invention or a gene affecting the expression of 
the protease. Such transgenic nonhuman mammals are particularly useful as an in 
vivo test system for studying the effects of introduction of a protease, or regulating 
the expression of a protease (l^., through the introduction of additional genes, 

20 antisense nucleic acids, or ribozymes). 

A 'transgenic animal" is an animal having cells that contain DNA which has 
been artificially inserted into a cell, which DNA becomes part of the genome of the 
animal which develops from that cell. Preferred transgenic animals are primates, 
mice, rats, cows, pigs, horses, goats, sheep, dogs and cats. The transgenic DNA may 

25 encode human proteases. Native expression in an animal may be reduced by 

providing an amount of antisense RNA or DNA effective to reduce expression of the 
receptor. 
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Gene Ther^v 

Proteases or their genetic sequences will also be useful in gene therapy 
(reviewed in Miller, Nature 357:455-460, 1992). Miller states that advances have 
resulted in practical approaches to human gene therapy that have demonstrated 
5 positive initial results. The basic science of gene tiher^y is described in Mulligan 
{Science 260:926-93 1, 1993). 

In one preferred embodimeat, an expression vector containing a protease 
coding sequence is inserted into cells, the cells are grown in vitro and then infused in 
large numbers into patients. In another preferred embodiment, a DNA segment 

10 containing a promoter of choice (for example a strong promoter) is transferred into 
cells containing an endogenous gene encoding proteases of the invention in such a 
manner that the promoter segment enhances expression of the endogenous protease 
gene (for example, the promoter segment is transferred to the cell such that it 
becomes directly linked to the endogenous protease gene). 

15 The gene therapy may involve the use of an adenovirus containing protease 

cDNA targeted to a tumor, systemic protease increase by implantation of engineered 
cells, injection with protease-encoding virus, or injection of naked protease DNA 
into ^propriate tissues. 

Target cell populations may be modified by iatroducing altered forms of one 

20 or more components of the protein complexes in order to modulate the activity of 
such complexes. For example, by reduciug or inhibiting a complex component 
activity within target cells, an abnormal signal transduction event(s) leading to a 
condition may be decreased, inhibited, or reversed. Deletion or missense mutants of 
a component, that retain the ability to interact with other components of the protein 

25 complexes but cannot function in signal transduction, may be used to inhibit an 
abnormal, deleterious signal transduction event 

Expression vectors derived from viruses such as retroviruses, vaccinia virus, 
adenovirus, adeno-associated virus, herpes viruses, several RNA viruses, or bovine 
papilloma virus, may be used for delivery of nucleotide sequences {e.g.^ cDNA) 

30 encod-ing recombinant protease of the invention protein into the targeted ceU 
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population (e.g,, tumor cells). Methods which are well known to those skilled in the 
art can be used to constnict recombinant viral vectors containing coding sequences 
(Maniatis et al^ Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, N.Y., 1989; Ausubel et al^ Current Protocols in Molecular Biology, 
5 Greene Publishing Associates and Wiley Interscience, N.Y,, 1989)» Alternatively, 
recombinant nucleic acid molecules encoding protein sequences can be used as 
naked DNA or in a reconstituted system e,g.^ liposomes or other lipid systems for 
delivery to target cells {e.g.^ Feigner et al. Nature 337:387-8, 1989). Several other 
methods for the direct transfer of plasmid DNA into cells exist for use in human 

10 gene therapy and involve targeting the DNA to receptors on cells by complexing the 
plasmid DNA to proteins (Miller, supra). 

In its simplest form, gene transfer can be performed by simply injecting ' 
minute amounts of DNA into the nucleus of a ceU, through a process of 
microinjection (Capecchi, Ce// 22:479-88, 1980). Once recombinant genes are 

15 introduced into a cell, they can be recognized by the cell's normal mechanisms for 
transcription and translation, and a gene product will be expressed. Other methods 
have also been attempted for introducing DNA into larger numbers of cells. These 
methods include: transfection, wherein DNA is precipitated with calcium phosphate 
and taken into cells by pinocytosis (Chen et aL, Mol Cell BioL lillAS-Sl, 1987); 

20 electroporation, wherein cells are exposed to large voltage pulses to introduce holes 
into the membrane (Chu et aL, Nucleic Acids Res. 15:1311-26, 1987); 
lipofection/Iiposome fusion, wherein DNA is packaged into lipophihc vesicles 
which fiise with a target cell (Feigner et aly Proc. Natl Acad. Sci, USA. 84:7413- 
7417, 1987); and particle bombardment using DNA bound to small projectiles 

25 (Yang et aL, Proc. Natl Acad, Sci. 87:9568-9572, 1990). Another method for 

introducing DNA into cells is to couple the DNA to chemically modbBed proteins. 

It has also been shown that adenovirus proteins are cjqpable of destabihzing 
endosomes and enhancing the uptake ofDNA into cells. The admixture of 
adenovirus to solutions containing DNA complexes, or the biading of DNA to 

30 polylysine covalently attached to adenovirus using protein crosslinking agents 
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substantially improves the uptake and expression of the recombinant gene (Curiel et 
al^Am. J, Respir, Cell Mol Biol, 6:247-52, 1992). 

As used herein "gene transfer^* means the process of introducing a foreign 
nucleic acid molecule into a cell. Gene transfer is commonly performed to enable 
5 the expression of a particular product encoded by the gene. The product may 
include a protein, polypeptide, anti-sense DNA or RNA, or enzymatically active 
RNA. Gene transfer can be performed in cultured cells or by direct admimstration 
into animals. Generally gene transfer involves the process of nucleic acid contact 
with a target cell by non-specific or receptor mediated interactions, uptake of nucleic 

10 acid into the cell through the membrane or by endocytosis, and release of nucleic 
acid into the cyto-plasm firom the plasma membrane or endosome. Expression may 
require, in addition, movement of the nucleic acid into the nucleus of the ceU and 
binding to appropriate nuclear factors for transcription. 

As used herein "gene therapy" is a form of gene transfer and is included 

15 within the definition of gene transfer as used herein and specifically refers to gene 
transfer to express a therapeutic product firom a cell in vivo or in vitro. Gene transfer 
can be performed ex vivo on cells which are then transplanted into a patient, or can 
be performed by direct administration of the nucleic acid or nucleic acid-proteui 
complex into the patient. 

20 In another preferred embodiment, a vector having nucleic acid sequences 

encoding a protease polypeptide is provided in which the nucleic acid sequence is 
expressed only in specific tissue. Methods of achieving tissue-specific gene 
expression are set forth in International Publication No, WO 93/09236, filed 
November 3, 1992 and published May 13, 1993. 

25 In all of the preceding vectors set forth above, a fijrther aspect of the 

invention is that the nucleic acid sequence contained in the vector may include 
additions, deletions or modifications to some or all of the sequence of the nucleic 
acid, as defined above. 

Expression, including over-expression, of a protease polypeptide of the 

30 invention can be inhibited by administration of an antisense molecule that binds to and 
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inhibits expresaon of the mRNA encoding the polypeptide. Alternatively, expression 
can be inhibited pi an analogous manner usmg a ribozyme that cleaves the roRNA. 
General methods of using antisense and ribozyme technology to control gene 
expression, or of gene ther^y methods for expression of an exogenous gene in this 
5 manner are well known in the art Each of these methods utilizes a system, such as a 
vector, encoding either an antisense or ribozyme transcript of a protease polypq)tide of 
the invention. 

The term ^^ribozyme^^ refers to an RNA structure of one or more RNAs 
having catalytic properties. Ribozymes generally exhibit endonuclease, ligase or 
10 polymerase activity. Ribozymes are structural RNA molecules which mediate a 
number of RNA self-cleavage reactions. Various types of trans-acting ribozymes, 
including "hammerhead" and "hairpin" types, which have different secondary 
structures, have been identified. A variety of ribozjmaes have been characterized. 
See, for example, U.S. Pat. Nos. 5,246,921, 5,225,347, 5,225,337 and 5,149,796. 
15 Mixed ribozymes comprising deoxyribo and ribooligonucleotides with catalytic 
activity have been described. Perreault, et al. Nature^ 344:565-567 (1990). 

As used herein, "antisense" refers of nucleic acid molecules or their 
derivatives which specifically hybridize, e.g., bind, under cellular conditions, with 
the genomic DNA and/or cellular mRNA encoding a protease polypeptide of the 
20 invention, so as to inhibit expression of that protein, for example, by inhibiting 
transcription and/or translation. The binding may be by conventional base pair 
complementarity, or, for example, in the case of binding to DNA duplexes, through 
specific interactions in the major groove of the double helix. 

In one aspect, the antisense construct is an nucleic acid which is generated ex 
25 vivo and that, when introduced into the cell, can inhibit gene expression by, without 
limitation, hybridizing with the mRNA and/or genomic sequences of a protease 
polynucleotide of the invention. 

Antisense approaches can involve the design of oligonucleotides (either 
DNA or RNA) that are complementary to protease polypeptide mRNA and are 
30 based on tiie protease polynucleotides of the invention, including SEQ ID NO:l, 
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SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID N0:5, SEQ K) NO:6, SEQ 
ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID 
NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID 
NO:17, SEQ ID NO:18, SEQ ID N0:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID 
5 NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID 
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35, The antisense 
oKgonucleotides will bind to the protease polypeptide mRNA traoscripts and prevent 
translation. 

10 Although absolute complementarity is preferred, it is not required. A 

sequence "complementary" to a portion of an KNA, as referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double-stranded antisense nucleic acids, a 
single strand of the duplex DNA may thus be tested, or triplex formation may be 

15 assayed. The ability to hybridize will depend on both the degree of complementarity 
and the length of the antisense nucleic acid. Generally, the longer the hybridizing 
nucleic acid, the more base mismatches with an KNA it may contain and still form a 
stable duplex (or triplex, as the case may be). One skilled in the art can ascertain a 
tolerable degree of mismatch by use of standard procedures to determine the melting 

20 point of the hybridized complex. 

In general, oligonucleotides that are complementary to the 5' end of the 
message, e.g., the 5' untranslated sequence up to and including the AUG initiation 
codon, should work most efficiently at inhibiting translation. However, sequences 
complementary to the 3* untranslated sequences of mRNAs have been shown to be 

25 effective at inhibiting translation of mENAs as well. (Wagner, R. (1994) Nature 
372:333). Antisense oligonucleotides complementary to mRNA coding regions are 
less efficient inhibitors of translation but could be used in accordance with the 
invention. Whether designed to hybridize to the 5*, 3' or coding region of the 
protease polypeptide mRNA, antisense nucleic acids should be at least six 

30 nucleotides in length, and are preferably less than about 100 and more preferably 
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less than about 50 or 30 nucleotides in length. Typically they should be between 10 
and 25 nucleotides iu length. Such principles will inform the practitioner in 
selecting the appropriate oligonucleotides In preferred embodiments, the antisense 
sequence is selected from an oligonucleotide sequence that comprises, consists of, or 
5 consists essentially of about 10-30, and more preferably 15-25, contiguous 
nucleotide bases of a nucleic acid sequence selected from the group consistiug of 
SBQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ 
ID NO:6, SEQ ID N0:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID 
NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID 
10 NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID 
NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID 
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35 or 
domains thereof 

15 In another . preferred embodiment, the invention includes an isolated, 

enriched or purified nucleic acid molecule comprising, consisting of or consisting 
essentially of about 10-30, and more preferably 15''25 contiguous nucleotide bases 
of a nucleic acid sequence that encodes a polypeptide that selected from the group 
consistmg of SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ 

20 ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ 
ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ 
ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ 

25 ID NO:65, SEQ ID NO:66, SEQ ED NO:67, SEQ ID NO:68, SEQ ID NO:69, and 
SEQIDNO:70. 

Using the sequences of the present invention, antisense oUgonucleotides can 
be designed. Such antisense oligonucleotides would be administered to cells 
expressing the target protease and the levels of the target RNA or protein with that 
30 of an intexnal control RNA or protein would be compared. Results obtained using 
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the antisense oligonucleotide would also be compared with those obtained using a 
suitable control oligonucleotide* A preferred control oligonucleotide is an 
oligonucleotide of ^proximately the same length as the test oligonucleotide. Those 
antisense oligonucleotides resulting in a reduction in levels of target RNA or protein 
5 would be selected. 

The oligonucleotides can be DNA or RNA or chimeric mixtures or 
derivatives or modified versions thereoj^ single-stranded or double-stranded. The 
oligonucleotide can be modified at the base moiety, sugar moiety, or phosphate 
backbone, for example, to improve stability of the molecule, hybridization, etc. The 

10 oligonucleotide may include other appended groups such as peptides (e.g.^ for 
targeting host cell receptors in vrvo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsiuger et al. (1989) Proc. Natl Acad, Set U.SA. 86:6553- 
6556; Lemaitre et al (1987) Proc. Natl Acad. Sci. USA 84:648-^652; PCT 
Publication No. WO 88/09810, published Dec. 15, 1988) or the blood-brain barrier' 

15 (see, e.g., PCT Publication No. WO 89/10134, pubKshed Apr. 25, 1988), 
hybridization-triggered cleavage agents. {See, e.g., Krol et al (1988) BioTechniques 
6:958-976) or intercalating agents. (See, e.g, Zon (1988) Pharm. Res. 5:539-549). 
To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide, hybridization triggered cross-linking agent, transport agent, hybridization- 

20 triggered cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base 
moiety which is selected firom moieties such as 5-fluorouracil, 5-bromouracil, 5- 
chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 4-acetylcytosine, and 5- 
(carboxyhydroxyethyl) uraciL The antisense oligonucleotide may also comprise at 

25 least one modified sugar moiety selected firom the group including but not limited to 

arabinose, 2-fluoroarabinose, xylulose, and hexose. 

]n yet another embodiment, the antisense oligonucleotide conq>rises at least 

one modified phosphate backbone selected &om the group consisting of a 

phosphorothioate, aphosfphorodithioate, aphosphoramidofhioate, a 

30 phosphoraaotiidate, a phoq)hordiamidate, a methylphosphonate, an alkyl 
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phosphotriester, and a fonnacetal or analog thereof- {see also U.S. Pat. Nos. 
5,176,996; 5,264,564; and 5,256,775) 

In yet a further embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specij5c double-stranded 
5 hybrids with complementary RNA in which, contrary to the usual p-^units, the 
strands run parallel to each other (Gautier et al (1987) Nucl Acids Res. 15:6625- 
6641). The oligonucleotide is a 2'-0-methylribonucleotide (Inoue et al (1987) Nucl 
Acids Res. 15:6131-6148), or a chimeric RNA-DNA analogue (Inoue et al (1987) 
FEES Lett. 215:327-330). 

10 Also suitable are peptidyl nucleic acids, which are polypeptides such as 

polyserine, polyfhreonine, etc. including copolymers containing various amino 
acids, which are substituted at side-chain positions with nucleic acids (T,A,G,C,U). 
Chaios of such polymers are able to hybridize through complementary bases in the 
same manner as natural DNA/EtNA.. Alternatively, an antisense construct of the 

15 present invention can be delivered, for example, as an eiqjression plasmid or vector 
that, when transcribed in the cell, produces RNA complementary to at least a unique 
portion of the cellular mRNA which encodes a protease polypeptide of the 
invention. 

While antisense nucleotides complementary to the protease polypeptide 
20 coding region sequence can be used, those complementary to the transcribed 
untranslated region are most preferred. 

In another preferred embodiment, a method of gene replacement is set forth. 
"Gene replacement** as used herein means supplying a nucleic acid sequence which 
is capable of being expressed in vivo in an animal and thereby providing or 
25 augmenting the function of an endogenous gene which is missing or defective in the 
animal. 
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Pharmaceutical Formulations And Routes Of Adnumstration 

The compounds described herein, including protease polypqptides of the 
invention, antisense molecules, ribozymes, and any other compound that modulates 
the activity of a protease polypeptide of the invention, can be administered to a 
5 human patient per se, or in pharmaceutical compositions where it is mixed with 
other active ingredients, as in combination therapy, or suitable carriers or 
excipient(s). Techniques for formulation and adndnistration of the compounds of 
the instant application may be found in ^'Remington's Pharmaceutical Sciences," 
Mack Publishing Co., Easton, PA, latest edition. 

10 A. Routes Of Adniinistration 

Suitable routes of administration may, for example, include oral, rectal, 
transmucosal, or intestinal administration; parenteral delivery, including 
intramuscular, subcutaneous, intravenous, intramedullary injections, as well as 
intrathecal, direct intraventricular, intraperitoneal, intranasal, or intraocular 

15 injections. 

Alternately, one may administer the compound in a local rather than 
systemic manner, for example, via injection of the compound directiy into a solid 
tumor, often in a depot or sustained release formulation. 

Furthermore, one may administer the drug in a targeted drag dehvery system, 
20 for example, in a liposome coated with tumor-specific antibody. The liposomes will 
be targeted to and taken up selectively by the tumor. 

B. Composition/F ormulation 

The pharmaceutical compositions of the present invention may be 
manufactured in. a manner that is itself known, e.g.y by means of conventional 
25 mixing, dissolving, granulating, dragee-making, levigating, emulsifying, 
encapsulating, entrapping or lyophili2dng processes. 

Phatmaceutical compositions for use in accordance with the present 
invention thus may be formulated in conventional maimer usmg one or more 
physiologically acceptable carders comprising excipients and auxiliaries which 
30 facilitate processing of the active compounds into preparations which can be used 
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phannaceutically. Proper fonnulation is dependent upon the route of admitiistration 
chosen. 

For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, 
5 Ringer's solution, or physiological saline buffer. For transmucosal administration, 
penetrants appropriate to the barrier to be permeated are used in the fonnulation. 
Such penetrants are generally known in the art. 

For oral aduairristration, the compounds can be formulated readily by 
combining the active compounds with pharmaceutically acceptable carriers well 

1 0 known in the art. Such carriers enable the compounds of the invention to be 
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, 
suspensions and the Hke, for oral ingestion by a patient to be treated. Suitable 
carriers include excipients such as, fillers such as sugars, including lactose, sucrose, 
mannitol, or sorbitol; cellulose preparations such as, for example, maize starch, 

15 wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropylmethyl- cellulose, sodium carboxymethylcellulose, and/or 
polyvinylpyrrolidone (PVP). If desired, disintegrating agents maybe added, such as 
the ctoss-^linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as 
sodium alginate. 

20 Dragee cores are provided with suitable coatings. For this purpose, 

concentrated sugar solutions may be used, which may optionally contain gum arable, 
talc, pol3^vittyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium 
dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. 
Dyestuffe or pigments may be added to the tablets or dragee co atings for 

25 identification or to characterize different combinations of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit 

capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a 

plasticizer, such as glycerol or sorbitol. The push-fit cq)sules can contain the active 

ingredients in admixture witii fiUer such as lactose, binders such as starches, and/or 

30 lubricants such as talc or magnesium steatate and, optioiially, stabilizers. In soft 
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capsules, the active compounds may be dissolved or suspended in suitable liquids, 
such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in 
dosages suitable for such administration. 
5 For buccal administration, the compositions may take the form of tablets or 

lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the 
present invention are conveniently deUvered in the form of an aerosol spray 
presentation from pressurized packs or a nebuliser, with the use of a suitable 

10 prbpellant, e,g,, dichlorodifluoromethane, trichlorofluoromethane, 

dichlorotetrafluoroefhane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol the dosage unit may be determined by providing a valve to 
deliver a metered amount. Cq)sules and cartridges of e.g. gelatin for use in an 
inhaler or insufflator may be formulated containing a powder mix of the compound 

1 5 and a suitable powder base such as lactose or starch. 

The compounds may be formulated for parenteral administration by 
injection, e.g.^ by bolus injection or continuous infusion. Formulations for injection 
may be presented in unit dosage form, e.g.y in ampoules or in multi-dose containers, 
with an added preservative. The compositions may take such forms as suspensions, 

20 solutions or emulsions in oily or aqueous vehicles, and may contain formulatory 
agents such as suspending, stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions 
of the active compounds may be prepared as appropriate oily injection suspensions. 

25 Suitable Upophihc solvents or vehicles include fatty oils such as sesame oil, or 
synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. 
Aqueous injection suspensions may contain substances which increase the viscosity 
of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran. 
Optionally, the suspension may also contain suitable stabilizers or agents which 
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increase the solubility of the compounds to allow for the preparation of highly 
concentrated solutions. 

Alternatively, the active ingredient may be in powder form for constitution 
with a suitable vehicle, e,g,, sterile pyrogen-firee water, before use. 
5 The compounds may also be formulated in rectal compositions such as 

suppositories or retention enemas, e,g,, containing conventional suppository bases 
such as cocoa butter or other glycerides. 

In addition to the formulations described previously, the compounds may 
also be formulated as a depot preparation. Such long acting formulations may be 

10 administered by implantation (for example subcutaneously or intramuscularly) or by 
intramuscular injection. Thus, for example, the compounds may be formulated with 
suitable polymeric or hydrophobic materials (for example as an emulsion in an 
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for 
example, as a sparingly soluble salt. 

15 A pharmaceutical carrier for the hydrophobic compounds of the invention is 

a cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water- 
miscible organic polymer, and an aqueous phase. The cosolvent system may be the 
VPD co-solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the 
nonpolar sur&ctant polysorbate 80, and 65% w/v polyethylene glycol 300, made up 

20 to volume in absolute ethanol. The VPD co-solvent system (VPD:D5W) consists of 
VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent system 
dissolves hydrophobic compoimds well, and itself produces low toxicity upon 
systemic administration. Naturally, the proportions of a co-solvent system may be 
varied considerably without destroying its solubilily and toxicity characteristics. 

25 Furthermore^ the identity of the co-solvent components may be varied: for example, 
other low-toxicity nonpolar surfactants may be used instead of polysorbate 80; the 
fraction size of polyethylene glycol may be varied; other biocon^atible polymers 
may replace polyethylene glycol, e.g. polyvinyl pynolidone; and other sugars or 
polysaccharides may substitute jfor dextrose. 
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Alternatively, other delivery systems for hydrophobic pharmaceutical 
compounds may be employed. Liposomes and emulsions are well known examples 
of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents such 
as dimethylsulfoxide also may be employed, although usually at the cost of greater 
5 toxicity. Additionally, the compounds may be delivered using a sustained-release 
system, such as semipermeable matrices of solid hydrophobic polymers containing 
the therapeutic agent. Various sustained-release matmals have been established and 
are well known by those skilled in the art. Sustained-release capsules may, 
depending on their chemical nature, release the compounds for a few weeks up to 
10 over 100 days. Depending on the chemical nature and the biological stability of the 
therapeutic reagent, additional strategies for protein stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel 
phase carriers or excipients. Examples of such carriers or excipients include but are 
not limited to calcium carbonate, calcium phosphate, various sugars, starches, 
15 cellulose derivatives, gelatin, and polymers such as polyethylene glycols. 

Many of the protease modulating compounds of the invention may be 
provided as salts with phannaceutically compatible counterions. Pharmaceutically 
compatible salts may be formed with many acids, iacluding but not limited to 
hydrocblorio, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be 
20 more soluble in aqueous or other protonic solvents that are the corresponding free 
base forms. 

C Effective Dosage 

Pharmaceutical compositions suitable for use in the present invention include 
compositions where the active ingredients are contained in an amount effective to 
25 achieve its intended purpose. More specifically, a ther^eutically eflFective amoimt 
means an amount of compound effective to prevent, alleviate or ameliorate 
symptoms of disease or prolong the survival of the subject being treated. 
Determination of a therapeutically effective amou3at is well within llie c^ability of 
tiiose skilled in the art, especially in light of the detailed disclosure provided herein. 
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For any compound used in the methods of the invention, the liierapeutically 
effective dose can be estimated initially jfrom cell culture assays. For example, a 
dose can be formulated in animal models to achieve a circulating concentration 
range that includes the IC50 as determined in cell culture the concentration of 
5 the test compound which achieves a half-maximal inhibition of the protease 

activity)* Such information can be used to more accurately deteraiine usefiil doses 
in humans. 

Toxicity and therapeutic efficacy of the compounds described herein can be 
determined by standard pharmaceutical procedures in cell cultures or experimental 

10 animals, e.g,, for determioing the LD50 (the dose lethal to 50% of the population) 

and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be 
expressed as the ratio between LD50 and ED50. Compounds which exhibit high 
therapeutic indices are preferred. The data obtained from these cell culture assays 

1 5 and animal studies can be used in formulating a range of dosage for use in human. 
The dosage of such compounds lies preferably within a range of circulating 
concentrations that include the ED50 with littie or no toxicity. The dosage may vary 
within this range depending upon the dosage form employed and the route of 
administration utilized. The exact formulation, route of administration and dosage 

20 can be chosen by the individual physician in view ofthe patient's condition. (See 
e.g.^ Fingl et al, 1975, in The Pharmacological Basis of Therapeutics, Ch. 1 p.l). 

Dosage amount and interval may be adjusted individually to provide plasma 
levels of the active moiety which are sufficient to maintain the protease modulating 
effects, or minimal effective concentration (MFC). The MEC will vary for each 

25 compound but can be estimated from in vitro data; ag, , the concentration necessary 
to achieve 50-90% inhibition of the protease using the assays described herein. 
Dosages necessary to achieve the MEC will depend on individual characteristics and 
route of administration. However, HPLC assays or bioassays can be used to 
determine plasma concentrations. 
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Dosage intervals caa also be determined using MEC value. Compounds 
should be administered using a regimen which maintains plasma levels above the 
MEC for 10-90% of the time, preferably between 30-90% and most preferably 
between 50-90%. 

5 In cases of local administration or selective uptake, the effective local 

concentration of the drug may not be related to plasma concentration. 

The amount of composition administered will, of course, be dependent on the 
subject being treated, on the subject's weight, the severity of the affliction, the 
manner of admiaistration and the judgment of the prescribiug physician. 

10 D. Packaging 

The compositions may, if desired, be presented in a pack or di^enser device 
which may contain one or more unit dosage forms containing the active ingredient. 
The pack may for example comprise metal or plastic foil, such as a blister pack. The 
pack or dispenser device may be accompanied by instructions for administration. 

15 The pack or dispenser may also be accompanied with a notice associated with the 
container in form prescribed by a governmental agency regulating the manufacture, 
use, or sale of pharmaceuticals, which notice is reflective of s^proval by the agency 
of the form of the polynucleotide for human or veterinary administration. Such 
notice, for example, may be the labeling approved by the U-S. Food and Drug 

20 Administration for prescription drags, or the approved product insert. Compositions 
comprising a compound of the invention formulated in a compatible pharmaceutical 
carrier may also be prepared, placed in an appropriate container, and labeled for 
treatment of an indicated condition. Suitable conditions indicated on the label may 
include treatment of a tumor, inhibition of angiogenesis, treatment of fibrosis, 

25 diabetes, and the like. 

Functional Derivatives 

Also provided herein are functional derivatives of a polypeptide or nucleic 
add of the invention. By "functional derivative" is meant a "chemical derivative,'* 
30 "fragment,'' or 'Variant,'* of the polypeptide or nucleic acid of the invention, which 
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terms are defined below. A functional derivative retains at least a portion of the 
fiinction of the protein, for example reactivity with an antibody specific for the 
protein, enzymatic activity or binding activlQ^ mediated through noncatalytic 
domains, which permits its utility in accordance with the present invention* It is 
5 well known in the art that due to the degeneracy of ttie genetic code numerous 
di:Qerent nucleic acid sequences can code for the same amino acid sequence. 
Equally, it is also well known in the art that conservative changes in amino acid can 
be made to arrive at a protein or polypeptide that retains the functionality of the 
original. In both cases, all pemiutations are intended to be covered by this 
10 disclosure. 

Included within the scope of this invention are the functional equivalents of 
the herein-described isolated nucleic acid molecules. The degeneracy of the genetic 
code permits substitution of certain codons by other codons that specify the same 
amino acid and hence would give rise to the same protein. The nucleic acid 

15 sequence can vary substantially since, with the exception of methiondbtie and 

tryptophan, the known amino acids can be coded for by more than one codon. Thus, 
portions or all of the genes of the invention could be synthesized to give a nucleic 
acid sequence significantly different from one selected firom the groujp consistiag of 
those set forfli m SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID N0:4, SEQ 

20 ID NO:5, SEQ ID N0:6, SEQ ID N0:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID 
NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ED 
NO:15, SEQ ID NO:16, SEQ ID N0:17, SEQ ID NO: 18, SEQ ID NO:19, SEQ ID 
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 
NO:25, SEQ ID NO:26, SEQ ID N0:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 

25 NO:30, SEQ ID N0:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ 
ID NO:35. The encoded amino acid sequence thereof would, however, be 
preserved. 

In addition, the nucleic acid sequence may comprise a nucleotide sequence 

which results from the addition, deletion or substitution of at least one nucleotide to 

30 the 5'-end and/or the 3'-end of the nucleic acid formula selected from the group 
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consisting of those set forth in SEQ ED NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID 
NO:9, SEQ ID NOrlO, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
5 NO: 19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35, or a derivative thereof. Any nucleotide or 
polynucleotide may be used in this regard, provided that its addition, deletion or 

10 substitution does not alter the amino acid sequence selected from the group 

consisting of tiiose set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 

15 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70 which is encoded by the nucleotide sequence. 
For example, the present invention is iatended to include any nucleic acid sequence 

20 resulting from the addition of ATG as an initiation codon at the S'-end of the 

inventive nucleic acid sequence or its derivative, or from the addition of TTA, TAG 
or TGA as a termination codon at the 3'-end of the inventive nucleotide sequence or 
its derivative. Moreover, the nucleic acid molecule of the present invention may, as 
necessary, have restriction endonuclease recognition sites added to its 5'-end and/or 

25 3'-end. 

Such fimctional alterations of a given nucleic acid sequence afford an 
opportunity to promote secretion and/or processing of heterologous proteins eacoded 
by foreign nucleic acid sequences jfiised thereto. All variations of the nucleotide 
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sequence of the protease genes of the invention and JBragments thereof permitted by 
the genetic code are, therefore, included in this invention, 

Fuirther, it is possible to delete codons or to substitute one or more codons 
with codons other than degenerate codons to produce a structurally modified 
5 polypeptide, but one which has substantially the same utility or activity as the 
polypeptide produced by the unmodified nucleic acid molecule. As recognized in 
the art, the two polypeptides are functionally equivalent, as are the two nucleic acid 
molecules that give rise to their production, even thou^ the differences between the 
nucleic acid molecules are not related to the degeneracy of the genetic code. 

10 A "chemical derivative" of the complex contains additional chemical 

moieties not normally a part of the protein. Covalent modifications of the protein or 
peptides are included within the scope of this invention. Such modifications may be 
introduced into the molecule by reacting targeted amino acid residues of the peptide 
with an organic derivatizdng agent that is enable of reacting with selected side 

1 5 chains or terminal residues, as described below. 

Cysteinyl residues most commonly are reacted with a-haloacetates (and 
corresponding amines), such as cUoroacetic acid or chloroacetamide, to give 
carboxymethyl or carboxyamidomethyl derivatives, Cysteinyl residiies also are 
derivatized by reaction with bromotrifluoroacetone, chloroacetyl phosphate, N- 

20 alkyhnaleimides, 3-nitro-2-pyridyl disulfide, methyl 2-pyridyl disulfide, p- 

chloromercuribenzoate, 2-chloromercuri-4-nitrophenol, or chloro-7-nitrobenzo-2- 
oxa-l,3-diazole. 

HSstidyl residues are derivatized by reaction with diethylprocarbonate at pH 
5.5-7.0 because this agent is relatively specific for the histidyl side chain. Para- 
25 bromophenacyl bromide also is useful; the reaction is preferably performed in 0. 1 M 
sodium cacodylate at pH 6.0. 

Lysinyl and amino terminal residues are reacted with succinic or other 

carboxyhc acid anhydrides. Derivatization with these agents has the effect of 

reversing the charge of the lysinyl residues. Other suitable reagents for derivatizing 

30 primary amine containing residues include imidoesters such as methyl 
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picoliidmidate; pyridoxal phosphate; pyridoxal; chloroborohydride; 
trinitrobenzenesulfomc acid; 0-methylisourea; 2,4 pentanedioiie; and transaminase- 
catalyzed reaction with glyoxylata 

Arginyl residues are modified by reaction with one or several conventional 
5 reagents, among them phenylglyoxal, 23-butanedione, 1,2-cyclohexanedione, and 
ninhydrin. Derivatization of arginine residues requires that the reaction be 
performed in alkaline conditions because of the high pKa of the guanidine functional 
group. Furthermore, these reagents may react with the groups of lysine as well as 
the arginine a-ammo group, 

10 Tyrosyl residues are well-known targets of modification for introduction of 

spectral labels by reaction with aromatic diazonium compounds or 
tetranitromethane. Most commonly, N-acetylimidizol and tetranitromethane are 
used to form O-acetyl tyrosyl species and 3-nitro derivatives, respectively. 

Carboxyl side groups (aspartyl or glutamyl) are selectively modified by 

15 reaction with carbodiimide (R'-N-C-N-R') such as l-cyclohexyl-3-(2- 

morpholinyl(4-'ethyl) carbodiimide or l-ethyl-3"(4-azonia'4,4-dimethylpentyl) 
carbodiimide. Furthermore, aspartyl and glutamyl residues are converted to 
asparaginyl and glutaminyl residues by reaction with ammonium ions. 

Glutaminyl and aspamginyl residues are frequently deamidated to the 

20 corresponding glutamyl and aspartyl residues. Altematively, these residues are 
deamidated xmder mildly acidic conditions. Either form of these residues falls 
within the scope of this inventioru 

Derivatization with bifimctional agents is useful, for example, for cross- 
linking the component peptides of the protein to each other or to other proteins in a 

25 complex to a water-insoluble support matrix or to other macromolecular carriers. 

Commonly used cross-linkmg agents include, for example, l,l-bis(diazoacetyl)'-2- 

phenylethane, glutaraldehyde, N-hydroxysuccinhnide esters, for example, esters 

with 4-azidosaIicylic acid, homobifimctional imidoesters, including disuccinimidyl 

esters such as 3,3'--dithiobis(succiniinidylpropionate), and bifimctional malefanides 

30 such as bis-N-maleimido-l,8-octane. Derivatizing agents such as methyl-3-[p- 
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azidophenyl) dithiolpropioimidate yield photoactivatable mtertnediates that are 
capable of fonning crosslinks in the presence of light Alternatively, reactive water- 
insoluble matrices such as cyanogen bromide-activated carbohydrates and the 
reactive substrates described in U.S. Patent Nos. 3,969,287; 3,691,016; 4,195,128; 
5 4,247,642; 4,229,537; and 4,330,440 are employed for protein immobilization. 
Other modifications include hydroxylation of proline and lysine, 
phosphorylation of hydroxyl groups of seryl or fhreonyl residues, methylation of the 
a-amino groups of lysine, arginine, and histidine side chains (Creighton, T.E., 
Proteins: Structure and Molecular Properties. W.H. Freeman & Co., San Francisco, 

10 pp. 79-86 (1983)), acetylation of the N-tenninal anune, and, in some instances, 
amidation of the C-terminal carboxyl groups. 

Such derivatized moieties may improve the stability, solubility, absorption, 
biological half Ufe, and the like* The moieties may alternatively eliminate or 
attenuate any undesirable side effect of the protein complex and the like. Moieties 

15 capable of mediating such effects are disclosed, for example, in Remington's 
Pharmaceutical Sciences, 18th ed.. Mack Publishing Co., Easton, PA (1990). 

The term "firagment" is used to indicate a polypeptide derived from the 
amino acid sequence of the proteins, of the complexes having a length less than the 
fuU-length polypeptide from which it has been derived. Such a fragment may, for 

20 example, be produced by proteolytic cleavage of the full-length protein. Preferably, 
the fragment is obtained recombinantly by appropriately modijfying the DNA 
sequence encoding the proteins to delete one or more amino acids at one or more 
sites of the C-terminus, N-terminus, and/or within the native sequence. Fragments 
of a protein axe useftd for screening for substances that act to modulate signal 

25 transduction, as described herein. It is iraderstood that such fragments may retain 
one or more characterizing portions of the native complex. Examples of such 
retained characteristics include: catalytic activity; substrate specificity; interaction 
with other molecules in the intact cell; regulatory fimctions; or binding with an 
antibody specific for the native complex, or an epitope thereof. 



106 



wo 01/83782 



PCT/USOl/14431 



Another functional derivative intended to be within the scope of the present 
invention is a * Varianf * polypeptide which either lacks one or more amino acids or 
contains additional or substituted amino acids relative to the native polypeptide. The 
variant may be derived from a naturally occurring complex component by 
5 appropriately modifying the protein DNA coding sequence to add, remove, and/or to 
modify codons for one or more amino acids at one or more sites of the C-terminus, 
N-terminus, and/or within the native sequence. It is undeistood that such variants 
having added, substituted and/or additional amino acids retain one or more 
characterizing portions of the native protein, as described above, 

10 A jfimctional derivative of a protein with deleted, inserted and/or substituted 

amino acid residues may be prepared using standard techniques well-known to those 
of ordinary skill in the art. For example, the modified components of the functional 
derivatives may be produced using site-directed mutagenesis techniques (as 
exemplified by Adehnan et al, 1983, DNA 2:183) wherein nucleotides in the DNA 

15 coding the sequence are modified such that a modified coding sequence is modified, 
and thereafter expressing this recombinant DNA in a prokaryotic or eukaryotic host 
cell, using techniques such as those described above. Alternatively, proteins with 
amino acid deletions, insertions and/or substitutions may be conveniently prepared 
by direct chemical synthesis, using methods well-known in the art. The functional 

20 derivatives of the proteins typically exhibit the same qualitative biological activity as 
the mtive proteins. 

TABLES AND DESCRIPIION THEROF 

This patent describes novel protease identified m databases of genomic 
25 sequence. The results are smnrnarized in four tables^ which are described below. 

Table 1 documents the name of each gene, the classiGication of each gene, 
the positions of the open reading flames within tiie sequence, and (he length of the 
corresponding pqptide. From left to right the data presented is as foUows: "Gene 
Name", **ll>#na", *lD#aa", 'TPL/Car, "Superfamily", "Group", 'Tamil/', 
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'mjength", "ORF Start", «ORF End", "OKF Length", and "AAJength". "Gene 
name" refers to name given the sequence encoding the protease en2yme. Each gene 
is represented by "SGPr" designation followed by an arbitrary number. The SGPr 
name usually represents multiple overlapping sequences built into a single 
contiguous sequence (a "contig"). The "ID#na" and *TD#aa" refer to the 
identification numbers given each nucleic acid and amino acid sequence in this 
patent application. 'TL/Caf refers to the length of the gene, with FL indicating full 
length, and "Cat' indicating that only the catalytic domain is presented. 'TPartial" in 
this colunm indicates that the sequence encodes a partial catal3^c domain. 
"Superfamily'* identifies whether the gene is a protease. *'Group" and "Family" 
refer to the protease classification defined by sequence homology. ^TSTA^length" 
refers to the length in nucleotides of the corresponding nucleic acid sequence. "ORF 
start" refers to the beginning nucleotide of the open reading frame. "ORF end" 
refers to the last nucleotide of the open reading firame, including the stop codon. 
"ORF length" refers to the length in nucleotides of the open reading fi-ame 
(including the stop codon). "AA length" refers to the length in amino acids of the 
peptide encoded in the corresponding nucleic acid sequence. 



108 



wo 01/83782 PCTAJSOl/14431 



! AAJeagth 1 




CD 


o 


CM 

5^ 










CO 


CO 




S 


CO 




1 1103 ! 


1 1224 1 






CO 




1935 1 


1505 1 


CM 




o 




CD 


TO 


a> 
o 
□> 


o 


o 










ORF Length | 




§ 




at 






to 


o 
o 

Ol 








s 


i 




CM 

§ 




<o 
o> 

N 






TO 


8 

CO 
lO 


CO 
lO 

•«*■ 




So 

CO 

CM 


i 

TO 




O 




1 

CM 




CD 


CM 


i 


SI 




' ORF End | 


f 


o 
o 
to 


g 


tb 


a» 


N. 

CO 




o 


CM 

c5 




CD 

m 

oJ 


o 

c5 


1 


CO 


CM 

TO 
TO 


CD 
TO 


CO 
O) 

CM 


lO 

a 
^ 


h- 
co 


s 

to 

CO 


CO 

o 

CO 

to 


CO 


O) 


CD 
CM 


m 

CO 




o 


TO 




TO 


TO 

to 

C35 


to 

CM 


lO 




CO 


t: 

§ 








































































1 

» 


o 


o 
o 




CM 


S 






o 


CM 


CM 


to 

CO 

c5 


o 
CM 


i 




<M 

s 


lO 
CO 
TO 


CO 

o> 


in 

o 






CO 

o 


CO 


a> 




irt 


CO 


o 




{m 




ss 

o> 


to 
CM 


i 


i 


**> 


t 


i 

CO 

a. 


i 


1 
«> 


CO 


X 

X 


o 

i 




8 


8 

a. 

<D 
O. 


8 

a. 

£ 


8 
a 


8 


8 

a. 

£ 


1 


1 


1 


i 


1 


1 


i 


i 


1 


1 




3 

1 


1 


o 

1 


CO 
1 


1 


I 




i 


1 

CL 


1 


1 


1 


1 
at 

a. 


1 

at 

a. 


1 

at 
d 


1 
at 
m 


1 




1 




1 




(D 
C 

1 


1 


B 


01 

CO 
CO 

1 


ID 
fQ 

O 

1 

IS 


CD 

1 

O 

1 


CO 

1 

1 
<D 


1 

2 
& 

1 


CD 

1 

O 

1 


a) 

S 
§ 


m 

is 

8 
a 

1 


CB 

1 

a 
o 

1 
CD 


a> 

CO 
CO 

1 
o 

1 

ID 


m 

CO 

g 

o 

1 


1 

o 
2 


n 
10 

1 

o 

CD 

2 


1 

o 

1 
2 


m 

CO 
CO 

1 

o 
2 


4D 
m 

CO 
0) 

o 

1 

2 


CO 

1 

o 

1 

CD 

2 


01 

M 

va 

CD 

I 
o 

1 

2 


m 

m 

CD 

o 

1 

(D 

2 


(H 

CO 

1 

o 

1 

2 


<o 

m 
CO 

1 

o 

1 

2 


i 
1 

o 

1 

2 


1 
1 


(D 
to 

i 


a> 

CO 

Q. 


a> 

ID 

Q. 


s> 

CO 

Q. 


1 

Q. 




g 

Q. 


Q. 


§ 
1 

Q. 


1 

& 

Q. 


CL 


1 
1 

a. 


i 
3 
e 

a. 


1 


«> 

<2 
(d 

1 


(0 

1 


CO 

a. 


a> 

«o 

a. 


CO 




1 

Q. 




1 

£L 


i 

a. 




1 

Q. 




1 


1 


1 


1 


1 

s 




1 


W 


' FLAJat 1 




ui 


ul 


iii 






n 


iif 


is! 


Ed 


u! 




id 


1 
g 


uf 


ii! 


u! 


u! 






u! 


_l 
UL 


U? 


n 


s 


1 

a 










ol 












to 

TO 


£^ 


00 
TO 




o 






CO 

•V 




v> 


CD 




CO 




o 
to 


Jo 




CO 
lO 




u> 

lO 


to 

lO 


UJ 


CO 
UJ 


a 

lO 


o 

CO 


CO 


eg 

CO 


CO 
CD 




m 

CD 


CD 
CO 


CD 


CO 

CD 


Ct> 
CD 




i 




CM 


to 




to 


CO 




CO 




o 




CM 


CO 




in 


<D 


K 


CO 




o 

CM 


ci 


SI 












f3 




o 

TO 


TO 


CM 
TO 


CO 
TO 




lO 

to 


f Gene Name 


i 

to 


£ 

CO 


CO 


CO 


s 

g 

8 


s 

1 


s 

to 


§ 

CL 
O 
CO 


1 

oI 

CD 
CO 


o 

5 
& 

CO 


CO 


<D 

i 

CO 


s 

Q. 
CO 


Q. 
CD 
CO 


o 
to 


g 

o 

CO 


CM 

1 

CO 


CD 

i 

to 


s 

% 
to 


CO 
CO 


CO 

CO 


^ 

Q. 
O 
€0 


CO 

•>«• 

t: 

£L 

o 

CO 


Q. 
O 
CO 


O 
CO 


i 

a. 

CD 
CO 


CM 
(!) 

to 


CB 

1 

(D 
CO 


CM 

(9 

to 


TO 

o 

CO 


1 

O 
CO 


CO 

§ 

<D 
CO 


QL 

CD 

to 


s 

QL 

CD 
CO 


to 
to 

CL 
CD 

m 



109 



wo 01/83782 



PCTAJSOl/14431 



Table 2 lists the following features of the geaes described in tihis patent 
application: chromosomal localization, single nucleotide polymorphisms (SNPs), 
representation in dbEST, and repeat regions. From left to right the data presented is 
5 as follows: "Gene Name", *TD#na", *TD#aa", *TL/Caf "Superfamily", "Group", 
*Tamily", "Chromosome", "SNPs", "dbESTJiits", & '^Repeats". The contents of 
the first 7 columns (i.e.,. "Gene Name", *TD#na", 'Maa", *TL/Caf ^ 
"Superfamily", "Group", ^TFamil/O are as described above for Table L 
"Chromosome" refers to ttie cj^ogenetic localization of the gene. Information in the 

10 "SNPs" column describes the nucleic acid position and degenerate nature of 
candidate single nucleotide polymorphisms (SNPs; please see table of 
polymorphism below). These SNPs were identified by blastn of the DNA sequence 
against the database of single nucleotide polymorphisms maintained at NCBI 
flittp://www.ncbi.nhn.nih.gov/SNP/snpblasifivChr.hti^^ "dbEST hits" lists 

15 accession numbers of entries in the public database of ESTs (dbEST, 

http://www.ncbi.nlm.nih.gov/dbEST/index.html) that contain at least 150 bp of 
100% identity to the corresponding gene. These ESTs were identified by blastn of 
dbEST. *^epeats" contains information about the location of short sequences, 
approximately 20 bp in length, that are of low complexity and that are present in 

20 several distinct genes. 
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Table 3 lists the extent and the boundaries of the protease catalytic domains, and 
other protein domains. The column headings are: "Gene Name", 'TD#txsC\ 'll>#aa", 
*TL/Caf', 'Trofile_start", 'T>rofile_end'*, *Trotease_starf ^ 'Trotease_end", 
5 **Profile'', and "Other Domains". The contents of the first 7 columns (i.e.,. "Gene 
Name", "ID#na", "ID#aa", 'TL/Caf "Superfamily", "Group", ^Tamil/O are as 
described above for Table 1. '^T^rofile Start", '^>rofile End", 'l>rotease Start" and 
**Protease End" refer to data obtained using a Hidden-Markov Model to define 
catalytic range boundaries. The boundaries of the catalytic domain within the 

10 overall protein are noted in the *Trotease Start" and **Protease End" columns. 

**Profile" indicates whether the HMMR search was done with a complete ("Global") 
or Smith Waterman C^Local") model, as described below. Starting fixjm a multiple 
sequence alignment of catalytic domains, two hidden Markov models were built. 
One of them allows for partial matches to the catalytic domain; this is a "local" 

1 5 HMM, similar to Smith-Waterman alignments in sequence matching. The other 
model allows matches only to the complete catalytic domain; this is a "global" 
HMM similar to Needleman-Wunsch alignments in sequence matching. The Smith 
Waterman local model is more specific, allowing for firagmentary matches to the 
catalytic domain whereas the global "complete" model is more sensitive, allowing 

20 for remote homologue identification. The "Other domains" column lists the names 
and positions of domains within the protein sequence in addition to the protein 
protease domain. These domains were identified using PFAM 
(http://pfam>wusfl.edu/hmnisearch.shtml^ models, a large collection of multiple 
sequence alignments and hidden Markov models covering many common protein 

25 domains. Version 5.5 of Pfem (Sept 2000) contains alignments and models for 2478 
protein &milies ^ttp://pfani.wustl.edii/jBiq.shtml). The PFAM alignments were 
downloaded firom http://pfam.wustl.edu/hmmsearch.shtml and the HMMr searches 
were run locally on a Timelogic computer (TimeLogic Corporation, Incline Village, 
NV). 
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Table 4 describes the results of Smith Waterman similarity searches (Matrix: 
PamlOO; open/extension penalties 12/2) of the amino acid sequences against the 
NCBI database of non-redundant protein sequences 
5 (http://www.ncbi.nlm.nih. gov/Entre2/protein.html\ The column headings are: 
"Gene Name", *TD#na% "ID#aa'', 'TTL/Cat'*, "Superfamiiy, "Group*^ *Tamily", 
*Tscore", "aajength", "aa_ID_match", "%Identity'', "%Similae\ 
"ACC#_nraajtnatch'*, and *T)escription". The contents of the first 7 columns (i.e.,. 
"Gene Name", *TD#na", *TD#aa", *TL/Cat", "Superfamiiy*, "Group", *Tamily") are 

10 as described above for Table 1. "Pscore" refers to the Smith Waterman probability 
score. This number approximates the chance tibiat the alignment occxmed by chance. 
Thus, a very low number, such as 2.10E-64, indicates that there is a very significant 
match between the query and the database target. "aa_length" refers to the length of 
the protein in amino acids. "aaJD_match" indicates the number of amino acids that 

15 were identical in the alignment. "% Identity" lists the percent of amino acids that 
were identical over the aligned region. "% Similarity" lists the percent of amino 
acids that were similar over the alignment. "ACC#nraajaiatch" lists the accession 
number of the most similar protein in the NCBI database of non-redundant proteins, 
*T)escription" contains the name of the most similar protein in the NCBI database of 

20 non-redundant proteins. 
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EXAMPLES 

The examples below are not Umittxig and are m^ly tepreseatative of various 
aspects and features of the present invention. The examples below demonstrate the 
isolation and characterization of the proteases of the invention. 

5 

EXAMPLE 1 : Identification of Geno mic Fraptnftrifc KTinn ding Proteases 

Novel proteases were identified &om the Celera human genomic sequence 
databases, and &om the public Human Genome Sequencing project 

10 fllttp:/Avww .Tichi-nlTn Tiih p;ov/) iiRi'tiyy hidden Markov mndels (HA/rMR). The 

genomic database entries were translated in sbc open reading fi:am6S and searched 
against the model using a Timelogic Decypha: box with a Field programmable array 
^GA) accelerated ver^on of HMMR2.1. The DNA sequences mcoding the 
predicted protein sequences aligning to the HMMR profile were extracted fiom the 

15 original genomic database. Hie nucleic add sequences were then cluistered using 
the Pangea Clustering tool to eliminate repetitive entries. The putative protease 
sequences were then sequentially run through a series of queries and filters to 
identify novel protease sequences. Specifically, the HMMR identified sequences 
were searched using BLASTN and BLASTX against a nucleotide and amino add 

20 repository containing known human proteases and all subsequent new protease 
sequences as they are identified. The oulput was parsed into a spreadsheet to 
&dUtate elimination of known genes by manual inspection. Two models were used^ 
a "complete" model and a **partial" or Smith Waterman model. The partial model 
was used to identify sub-catalytic domains, whereas ihe complete model was used to 

25 identify complete catalytic domains. The selected hits were then queried usmg 
BLASTN against the public MSNA and EST databases to confirm they are indeed 
unique. 

Extension of partial DNA sequences to encompass the longer sequences, 
including fiill-length open-reading frame, was carried out by several methods. 
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Iterative blastn searching of the cDNA databases listed in Table 5 was used to find 
cDNAs that extended the genomic sequences. **LifeGold" databases are j&om Incj^ 
Genomics, Eac (http://www.incyte.com/). NCBI databases are from the National 
Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov/ ), All blastn 
5 searches were conducted usiag a blosum62 matrix, a penalty for a nucleotide 

mismatch of —3 and reward for a nucleotide match of 1 . The gapped blast algorithm 
is described in: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb MiUer, and David L Lipman (1997), "Gapped 
BLAST and PSI-BLAST: a new generation of protein database search, programs", 

10 Nucleic Acids Res. 25:3389-3402). 

Extension of partial DNA sequences to encompass the jftill-length open-reading 
frame was also carried out by iterative searches of genomic databases. The first 
method made use of the Smith- Waterman algorithm to carry out protein-protein 
searches of the closest homologue or orthologue to the partial. The target databases 

15 consisted of Genscan [Chris Surge and Sam Karlin "Prediction of Complete Gene 
Structures ia Human Genomic DNA", JMB (1997) 268(l):78-94)] and open-reading 
frame (ORF) predictions of all human genomic sequence derived from the human 
genome project (HGP) as well as from Celera. The complete set of genomic 
databases searched is shown in Table 6 below. Genomic sequences encoding 

20 potential extensions were fttrfher assessed by blastp analysis against the NCBI 

nonredundant to confirm the novelty of the hit. The extending genomic sequences 
were incorporated into the cDNA sequence after removal of potential introns using 
the Seqman program from DNAStar. The default parameters used for Smith- 
Waterman searches were as shown next. Matrix: PAMIOO; g^-opening penally: 12; 

25 gap extension penalty: 2. Genscan predictions were made using the Genscan 

program as detailed in Chris Burge and Sam Karlin "Prediction of Complete G^ie 
Structures in Human Genomic DNA", JMB (1997) 268(l):78-94). ORF predictions 
from genomic DNA were made using a standard 6-fi:ame translation. 

Another method for defining DNA extensions from genomic sequence used 

30 iterative searches of genomic databases through the Genscan program to predict 
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exon splicing purge and Karlin, JMB (1997) 268(l):78-94)]. These predicted 
genes were then assessed to see if they represented "real" extensions of the partial 
genes based on homology to related proteases. 

Another method involved using the Genewise program 
5 (htlp://www.sanger.ac.iik/SoftwareAVise2/ ) to predict potential ORFs based on 
homology to the closest orthologue/homologue. Genewise requires two inpnts, the 
homologous protein, and genomic DNA containing the gene of interest. The 
genomic DNA was identified by blastn searches of Celera and Human Genome 
Project databases. The orthologs were identified by blastp searches of the NCBI 
10 non-redundant protein database (NRAA). Genewise compares the protein sequence 
to a genomic DNA sequence, allowing for introns and firameshifting errors. 



Table 5. Databases used for cDNA-based sequence extensions 



Database 


Database Date 


LifeGold templates 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold fl 


March 2001 


LifeGold flft 


March 2001 


NCBI human Ests 


March 2001 


NCBI murine Ests 


March 2001 


NCBI nonredundant 


March 2001 
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I. TABLE 6. DATABASES USED FOR GENOMIC-BASED SEQUENCE 
EXTENSIONS 



Database 


Number of 


Database 




entries 


Date 


Celera V. 1-5 


5,306,158 


Jan 2000 


Celera V. 6-10 


4,209,980 


March 2000 


Celera V. 11-14 


7.222,425 


April 2000 


Celera V. 15 


.243.044 


April 2000 


Celera V. 16-17 


25,885 


April 2000 


Celera Assembly 5 (release 


479.986 


March 2001 


25h) 






HGP Phase 0 


3.189 


Nov 1/00 


HGP Phase 1 


20.447 


Jan 1/01 


HGP Phase 2 


1.619 


Jan 1/01 


HGP Phase 3 


9,224 


March 2001 


HGP Chromosomal 


2759 


March 2001 



assemblies 
5 Results: 

The soiirces for the sequence infoimation used to identify genes are listed 
below. For genes that were extended using Genewise, the accession numbers of the 
protein ortholog and the genomic DNA are given. (Genewise uses the orCholog to 
assemble the coding sequence of the target gene from the genomic sequence). The 
10 amino acid sequences for the orthologs were obtained fiom the NCBI non-redundant 
database of proteins .(http://vwwJicbi.nlm.nilLgov/Entre2^>^ The 
genomic DNA came jfrom two sources: Celera and NCBI-NEQsTA, as indicated 
below. cDNA sources are also listed below. All ofthe genomic sequences were 
used as input for Genscan predictions to predict splice sites [Burge and Klarlin, JMB 
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(1997) 268(l):78-94)]. Abbreviations: HGP: Human Genome Project; NCBl, 
National Center for Biotechnology Information. 

SGPrl40, SEQ ID NOS:l, 36 
5 Genomic DNA source: Celera Assembly 5h contig 90000642234645 
Homologs used for Genewise: gi_5822085, gi_l 1265696, gi_2136604 

SGPrl97, SEQ ID NOS:2, 37 

Genomic DNA source: Celera Assembly 5h contig 90000640151915 
10 Homologs used for Genewise: gi_12731929, gb_AAA60062.1, gi_999902 

SGPr005, SEQ ID N0S:3, 38 

Genomic DNA source: Celera Assembly 5h contig 90000642234645 
Homologs used for Genewise: gi_11265695, gi_12731929, dbj_BAB 11754.1 

15 The genomic sequence containing the original HMM hit was blast against 

Celera_Asm5h where it aligned with contig 90000642234645 (4157978 bp) in the 
anti-sense orientation. 200 kb of the contig was used for genewise/genscan/ sym4 
predictions. Genewise was run with human pepsinogen C (gi| 1273 1929) as the 
model and the result extended the original HMM hit to 370 aa. The genewise 

20 prediction was then blastx against NCBIjaonredundant to find that it shared 
strongest homology (64% identity over 372 aa) with pepsinogen C fi:om 
RJiinoIophtis ferrumequinumxx. The extended sequence also shares homology (74% 
over 324 aa) with the profiled Pfam Eukaryotic aspartyl protease. All overlapping 
Genscan predictions were blastx vs NCBIjionredundant. Only one prediction (id 

25 83280) contained sequence with homology to pepsinogen C. The genewise 

prediction was then blastn vs all EST and cDNA databases. Several hits were found: 

1. ) LGTemplateaMAEl2001: AAA41827.1 g206083 pepsinogen 0 

2. ) LGcompseqsMAR2001: 7477287CB1 

3. ) LGcompseqsMAR2001: 825016H1 
30 4.) LGfIMAR2001: 7477287CB1 
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50 LGfIMAR2001n: g8546678_edit_02 
60 LGfIMAR2001n: 825016Hl_edit_l 
70 LGflflAPR2001n: 7477287CB1 

The LGcompseqsMAR2001 EST 7477287CB1 contains aa ORF of 1 173 bp 
5 or 390 aa. When blastx against NCBIjQonredundant 7477287CB 1 shares 62% 

identity over 372 aa to pepsinogen C ofRhinolophus ferrumequinum. When aligned 
with the SGPrOOS genewise prediction, 7477287CB1 has 3 conflicts and 4 
inserts/deletions. 

Conflict #1 

10 The first conflict occurs at nucleotide 189 of 7477287CB1. In the 

7477287CB1 sequence nucleotide 189 is a '*T" while m the SGPrOOS genewise 
prediction the corresponding nucleotide is a "C". The nucleotide conflict is silent 
and does not give rise to an amino acid change. 

At conflict #1 both the SGPrOOS genewise sequence and the 7477287CB1 
1 S sequence are supported by genomic data. 

SGPrOOS genewise sequence: Celera_Asm5h contig 90000642234645 
7477287CB1: HGP^s contig gi|9213869_5 
Conflict #2 

The second conflict occurs at nucleotide 379 of 7477287CB1. In the 
20 7477287CB 1 sequence nucleotide 379 is a "G'' while in the SGPrOOS genewise 

prediction the corresponding nucleotide is a **A'*. The nucleotide conflict gives rise 
to an aa change of D (7477287CB1) to N (SGPrOOS), 

At conflict #2 both the SGPrOOS genewise sequence and the 7477287CB1 
sequence are supported by genonodc data. 
25 SGPrOOS genewise sequence: Celera_Asm5h contig 90000642234645 

7477287CB1: HGP_s contig gil9213869_5 

The third conflict occurs at nucleotide 745 of 7477287CB 1 . In the 
7477287CB1 sequence nucleotide 745 is a "G" while in the SGPrOOS genewise 
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piediction the corresponding nucleotide is a '*T". The nucleotide conflict giv^ rise 
to an aa acid conflict of E (7477287CB1) to STOP (SGPrOOS). 

At conflict #3 the only sequence supported by genomic data is the SGPrOOS 
genewise sequence which gives rise to the stop codon. 
5 SGPrOOS genewise sequence: Celera_AsmSh contig 90000642234645 and 

HGP_s contig gil9213869_5 

Inserts #1 and #2 

The first two inserts occurs at nucleotide 214 of the SGPrOOS genewise 
predicted sequence and nucleotide 297 of 7477287CB1. 
10 7477287CB1: TTCCTAGTC 

JTCTTTGATACGGGTTCCTCCAATCTGTAGCCTGCCCTC 

SGPrOOSgw: 

TTCCTAGTCCTCTTTGATACGGGTTCCTCCAATCTGTAG^ CTGCCCTC 

Because one insert occurs on the genewise prediction while the other occurs 
15 on the EST the two sequences are only jBrameshifled for 31 nucleotides. When this 

stretch of sequence is blastx vs NCBI nonredundant, it is clear that the SGPrOOS 

genewise predicted sequence contains the correct reading frame iq order to maintain 

homology to pepsinogen C. 

The genomic data Jfrom Celera_Asm5h contig 90000642234645 supports the 
20 SGPrOOS genewise sequence while the HGP_s contig gi|9213869_5 supports the 

7477287CB1 sequence. 
Insert #3 

The third insert occurs at nucleotide 706 of 7477287CB1. 
7477287CB1: 

25 ATCCITGGAGGTGTGGACCCCAACCTTTATTCTGGTCAGATCATCTGGACC 
SGPrOOSgw: ATCCTTGGAGGTGTGGACCCCAAC^ 
TTTATTCTGGTCAGATCATCTGGACC 

When this stretch of sequence is translated and blastp vs ncbi_redundant, it is 
clear that the 7477287CB1 sequence contains the necessary reading frame to 
30 maintain homology with pepsinogen C. However, both the Celera_AsrQ5h and 
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HGP_s genomic hits (Celera_Asm5h contig 90000642234645 and HGPjs contig 
gi|9213869_5) support the SGPrOOS geaewise predicted sequence. 
Insert #4 

The fourth msert occurs at nucleotide 873 of 7477287CBL 
5 7477287CB1: 

GAGACCTTCCTGCTGGCAGTTCCTCAGCAGTACATGGCCTCCTTCCTGCA 
G 

SGPrOOSgw: GAGACCTTCCTGCTGGCAGTTCCTCAGCAGTACAT^ 
GCCTCCTTCCTGCAG 
10 When this stretch of sequence is translated and blastp vs ncbi_redundaat, it is 

clear that the 7477287CB1 sequence contams the necessary reading frame to 
mamtain homology with pepsmogen However, both the Celera_Asm5h and 
HGP_s genomic hits (Celera_Asm5h contig 90000642234645 and HGP_s contig 
gil9213869_5) support the SGPr005 genewise predicted sequence. 

15 

SGPr078, SEQ ID NOS:4, 39 

Genomic DNA source: Public genomic contig: gi| 11560222, subfragment 11 
Homologs used for Genewise: gi_5822085 

20 SGPr084, SEQ ID NOS:5, 40 

Genomic DNA source: Celera Assembly 5h contig 90000636191372 
Homologs used for Genewise: gb_AAD31927.1, sp_043323, refJSIP_031883J 

SGPr009, SEQ ID NOS:6, 41 
25 Genomic DNA source: Celera Assembly 5h contig 90000642045264 

Homologs used for Genewise: gi_12736472, gb_AAC99852.1, gb_AAC99854.1 

The original HMM hit was blast against Celera_Asm5h where it aligned with 
contig 90000642045264 (8,329,407bp) m the sense orientation. Nucleotides 14,659 
to 1 1 1,952 of the contig were used for genewise/genscan/sym4 predictions. 
30 Genewise was run with human caspase 4 (gi| 12736472|gnl) as the model and the 
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prediction extended SGPr009 through the 3' most 274aa (through the stop codon). 
The SGPr009 genewise prediction shares homology (62% identity over 274 aa) with 
human caspase 4 (gi|4502577). The genewise prediction also overlaps SGPrlll, 
merging these two fragments iato one gene (SGPr009=SGPrl 1 1). However, the 
5 genewise prediction does have one internal stop and one frame shift. The internal 
stop codon and the frame shift were corrected for through, analysis with other 
genomic contigs and ESTs, One EST of importance was LGcompseqsMAR2001 
747825 ICBl which overlaps with the SGPr009 genewise prediction and extends the 
prediction in the 5' direction through the start codon. To correct for sequencing 
10 errors in the extended 7478251CB1 sequence, the EST was blastn vs. genoxnic 
databases and the following changes were made: nucleotide 391 and 393 were 
changed from A to G based on HGP_s and Celera contigs, and nucleotide 1041 was 
changed from A to T based on HGP__s and Celera contigs. 

15 SGPr286, SEQ ID N0S:7, 42 

Genomic DNA source: Celera Assembly 5h contig 90000628729589 
Homologs used for Genewise: refJSIP_036246.1, gi_6753280 

The genomic sequence containing the origiaal HMM hit was blast against 
Celera_Asm5h where it aligned with contig 90000628729589 (1,488,284 bp) in the 

20 anti-sense orientation. 200 kb of the contig was used for genewise/genscan/sym4 
predictions. Genewise was run with human caspase 14 (gi|6912286) as the model 
and the result extended the original HMM hit to 233 aa. The genewise result shares 
good homology to caspase 14 (44% identity over 236aa) from amino acid 1 1 
through the stop codon. The genewise result was then blastn vs. aU EST and cDNA 

25 databases where it hit several ESTs: LGtemplatesMAR2001 : 

292606.4, LGflftAPR2001n: 7648238CB1, LGcompseqsMAR2001: 
7648638J1, 7013516H1, NCBI Nonredundant NA: gi|3982609, mega_^cdna: 
cluster381375_2_incyte, cluster381375_-4Jncyte. The overlapping EST data was 
used to support the genewise prediction. 

30 
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SGPrOOS, SEQ ID N0S:8, 43 

Genomic DNA source: Celera Assembly 5h contig 301714258 

Homologs used for Gmewise: emb_CAA86994.1, gb_AAF57563.1, gbJVAF57564.1 

5 SGPrl98, SEQ ID NOS:9, 44 

Genomic DNA source: Celera Assembly 5h contigs: 9802310, 90000642810957 
Homologs used for Genewise: gb_AAF99682,l, gb_AAG22771.1, gi_12722673 

SGPr210, SEQ ID NOSilO, 45 
10 Genomic DNA source: Celera Assembly 5h contig 92000004252572 

Homologs used for Genewise: emb_CAC10067.1, emb_CAC10068.1, refJSnP_068694.1 

SGPr290, SEQ IDNOS:ll, 46 

Genomic DNA source: Celera Assembly 5h contig 301714258 
15 Homologs used for Genewise: gb_AAD34600.1, gb_AAD5 1699.1, gb_AAD56236.1 

SGPrl 16, SEQ ID NOS: 12, 47 

Genomic DNA source: Celera Assembly 5h contig 90000627067487 
Homologs used for Genewise: spj?00789, gi_12732105, refJSIP_008989.1 

20 

SGPrOOS, SEQ ID N0S:13, 48 
Genomic DNA source: 90000640081635 

Homologs used for Genewise: gb_AAH05681.1, refJSIP_035926.1, 
gb_AAG17967.1 

25 Notes: Recently published as ref|NP_075574.1| calpain 10, isoform d; calcium- 
activated neutral protease 

SGPr016, SEQ ID NOS:14, 49 

Genomic DNA source: Celera Assembly 5h contig 90000642821147 

30 Homologs used for Genewise: gi_1079470, refJSIP_055052.1 
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Notes: Genomic region may be misassembled, predicted protein may have gaps in 
the middle. Used incyte template 094916.1 to extend genewise prediction 

SGPr352, SEQ ID NOS:15, 50 
5 Genomic DNA source: Celera Assembly 5h contig 90000628457498 

Homologs used for Genewise: refNP_055087.1, gb_AAG35563.1, gb_AF163762.1 

SGPrOSO, SEQ ID NOS:16, 51 

Genomic DNA source: Celera Assembly 5h contig 90000626814267 
10 Homologs used for Genewise: refJS[P_055087.1, gb_AAG35563.1 

Used lacyte sequences to aid gene finding and show tissue expression: 333039.1 , 
333039.4, 1011933.1, 333039.3, 333039.2, 3533147CB1. Clones were caressed in 
urinary tract (9), respiratory system (3), female genitalia (2), nervous system (2) and 
connective, exocrine, digestive and musculoskeletal systems (one each) 

15 

SGPr282, SEQ ID NOS:17, 52 

Genomic DNA source: Celera Assembly 5h contig 90000641 1 15460 
Homologs used for Genewise: gb_AAC09475.1, pir_|I65253 

20 SGPr046, SEQ ID NOS:18, 53 

Genomic DNA source: Celera Assembly 5h contig 92000004436076 
Homologs used for Genewise: refJS(P_055087.1, gb_AAG35563.1 
Also used Incyte sequences 207915.2 , 207915.5, 207915.11 , 207915.4, 
7478405CB1, 9123702. Resolved differences between genomic and EST sequence 

25 by blasting against Celera raw reads, public and Mcyte ESTs and HGP genomic 
contigs. 

SGPrOeO, SEQ ID NOS:19, 54 

Genomic DNA source: Celera Assembly 5h contig 90000642001297 
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Homologs used for Genewise: gb„AAG35563,l, refJNM_022122.1, 
refJSIP_112217.1 

liicyte sequeQces 452273.1, 013006.4, 013006.3, 322264.1 and public ESTs 
gi|71 15818, gi|6837795 were used to extend and verify the genewise prediction. 

5 

SGPrOeS, SEQ ID NOS:20, 55 

Genonric DNA source: Celera Assembly 5h contig 90000624770881 

Homologs used for Genewise: sp_O15072, gi_l 14171 1 1, gi_12731510 

Incyte sequence 7477386CB1. 1719204CB1 also used. Sequence fix)m 3062-3172 

10 in liie mKNA is missing in incyte sequence 7477386CB1, leading to the replacement 
of the peptide "GNHQNSTVRADVWELGTPEGQWWQSEPIJff with 
"A** in the predicted protein. In 7477386CB1 there are two 3nt inserts at splice sites, 
and a 5 nt insert followed shortly by a 1 nt insert, none of which are found in any 
genomic sequences, and so may be the result of atypical splicing. This alternative 

15 form would insert a V at position 291 of the protein, a Q at 318, a G at 386, and 
changes a LWS at 584-586 to a PAYGG. Incyte template 196583.5 uses an 
alternative splice acceptor site in. one intron, inserting the sequence 
"CTCCCCATCTCCCCTCAG" at position 2420 of the mKNA and inserting the 
sequence PISPQA into the protein. 

20 

SGPr096, SEQ ID NOS:21, 56 

Genomic DNA source: Celera Assembly 5h contig 90000637859600* 
Homologs used for Genewise: dbjJBAA92550.1, ref_NP_064634.1 
Partial fragments published in 2000 as NP_064634.1 and as KIAA1312. 121 ESTs 
25 from Incyte template 1501550.6, show broad expression, highest in female genitalia 
and nervous system. 

SGPrll9, SEQ ID NOS:22, 57 

Genomic DNA source: Celera Assembly 5h contig 90000642194924 

30 Homologs used for Genewise: dbj_BAA92550.1, refJS[PJ)64634.1 
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Public sequence gi|13376516|refpsnV[_025003,l encodes an alternative splice form 
which is missing 3586-3693 of the KNA sequence 

SGPrl43, SEQ ID NOS:23, 58 
5 Genomic DNA source: Celera Assembly 5h contig 90000641 832427 
Homologs used for Genewise: ctiJCAC16509,2, gb_AAB5 1194.1, 
gb_AAK07852.1 

SGPrl64, SEQ ID NOS:24, 59 
10 Genomic DNA source: Celera Assembly 5h contig 90000642493829 

Homologs used for Genewise: spj»97857, refJSIP__077376.1, dbj_BAA11088.1 
3 ESTs cover this gene. 2 are from brain tumors, 1 from testis. One EST has 1 AA 
deletion. Start is probably at Grst Met in the AA sequence 

15 SGPr281, SEQ ID NOS:25, 60 

Genomic DNA source: Celera Assembly 5h contig 92000004763172 
Homologs used for Genewise: emb_AL523577.1 

SGPr075, SEQ ID NOS:26, 61 

20 Genomic DNA source: Ass^bly of Celera Assembly 5g contigs 

165000100324361, 165000102322372, 165000101460952, 165000102528372, 
165000102358388, 165000100557102 , 165000102544200, 165000102496419 , 
165000101581219 , 165000100483148, 165000100004880, 165000102322372, 
165000100324361 ^ 

25 Homologs used for Genewise: emb_C ACl 8729. 1 

The nnn in NA sequence and X in peptide sequence represents a probable missing 
exon; the gene may also be incomplete at either end. Based on searches of all human 
DNA databases, this gene is likely to be a fragment of the ortholog of the rat gene 
used as genewise homolog. 

30 
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SGPr292, SEQ ID NOS:27, 62 

Genomic DNA source: Celera Assembly 5h contig 90000641768196 
Homologs used for Genewise: gb_AAH02631.1, refNP_077278,l, 
gb_AAC21447.1 

5 The following polymorphisms are seen: C->T at 572, T->A at 591, T->A at 593, O 
>T at 981, deletion of A at 1720. The first is seen in some ESTs and public geaomic 
sources and changes an A to a V in the protein; the second and third are seen in 
ESTs and a single public genomic sequence, and change a V to an E in the protein. 
The third is seen only in ESTs and is a synonymous substitution. The fourth is seen 
10 in ESTs and public genomic data and is in the 3' UTR of the gene. In addition, a 3nt 
deletion at 701-703 is seen in Incyte template 1510368.1, resulting in deletion of the 
D at position 558 of the peptide, 

SGPr069, SEQ ID NOS:28, 63 
15 Genomic DNA source: Celera Assembly 5h contig 90000624872437 
Homologs used for Genewise: gb_AAGl 8446.1, gb_AAGl 8448.1, 
gb_AAF69247.1 

SGPr212, SEQ ID NOS:29, 64 
20 Genomic DNA source: Celera Assembly 5h contig 90000640657088 

Homologs used for Genewise: dbj_BAB25647.1, pir_A75464, spJP91885 

SGPr049, SEQ ID NOS:30, 65 
25 Genomic DNA source: Celera Assembly 5h contig 90000641091876 

Homologs used for Genewise: dbj_BAB29490.1, emb_AL543134.1, spJP15145, 
gb_AAC32807.1 

An alternatively spUced form is predicted by public EST gi|3805192 in which an 
extra exon ('TCTTITATITACITTTTTAACTACAGCCACACTTTG is 
30 inserted at position 3335 of the mRNA. This has an in-fi:ame stop codon at it's end 
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and so predicts a tnmcated protein, which has the first 918 AA of the predicted 
protein, followed by "SLLFTFLTTATL*". Also used lacyte sequmces 23 1695.1, 
231695.7, 231695.2 to aid the prediction 

5 SGPr026, SEQ ID NO:31, SEQ ID NO:66 

Genomic DNA source: Celera Assembly 5h contig 113000081526387 and public 
genomic contig gi| 12227482 

Homologs used for Genewise: gi_12654473, gi_l 0933784, gij 0800858 (allparital 
seqs of this gene), gi_l 754515 (rat ortholog) 
10 gil9368836 encodes an alternative splice form, missing one exon, and with another 
exon extended. It predicts a truncated protein product, with AA 1-230 of the main 
form, followed by EPGVG*. 

SGPr203, SEQ ID NO:32, SEQ ID NO:67 
15 Genomic DNA source: Celera Assembly 5h contig 90000640081635 
Homologs used for Genewise: ref_NM_016552.1, emb_CAC14047.1, 
gb_AAG22080.1 

A spUce variant is created by use of an alternative splice acceptor that eUnunates 
from 1526-1558 in ESTs such as Incyte cDNA 1868183CA2, resulting in the 

20 removal of the peptide LEFERWLNATG from the protein. An intron within the final 
exon is seen in Incyte template 1398043.12, which eliminates sequence from 2027- 
2079 in the mRNA, a region within the 3' UTR. There may also be another form 
with a longer intron in the last exon, eliminating the sequence from 2050-2584, 
which would cause a shift in reading frame, and open the readiag frame until the end 

25 of the mRNA. 

Sea»rl57, SEQ ID NO:33, SEQ ID NO:68 

Genomic DNA source: Cdraa Assembly 5h contig 90000625988051 

Homologs used fiir Genewise: gi_l 1427093, <Jbj_BAB22991.1, refNP_060705.1 
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SGPrl54, SEQ ID NO:34 SEQ ID NO:69 

Genomic DNA source: Public genoimc contigs: gi_9798229, gi_9798027 
Homologs used for Genewise: gb_AAK22721.1,pir_T38349 

5 SGPr088, SEQ ED NO:35, SEQ ID NO:70 

Genomic DNA source: Celera Assembly 51i contig 90000625988051 
Homologs used for Genewise: dbj_BAB22991.1, ref_NP_060705.1, gi_7023108 
Notes: Alternative splice forms are predicted by Incyte EST template 997089.29, 
public sequence gi_l 0440455, and Sugen-built clusters of public ESTs: 
10 cluster2209_-l l_ncbi, cluster2209_-15jicbi and cluster2209_-14_ncbi. All result 
in truncated proteins witii short unique C-termini. 

DESCRIPTION OF NOVEL PROTEASE POLYNUCLEQXroES 

SGPrl40, SEQ ID NO:l, SEQ ID NO:36 is 1 140 nucleotides long. The open 
15 reading frame starts at position 1 and ends at position 1 140, giving an ORF length of 
1 140 nucleotides. The predicted protein is 379 amino acids long. This sequence 
codes for a full length protetu. It is classified as (superfanuly/group/faimly): 
Protease, Aspartyl, PepsinAl. This gene maps to chromosomal position Ipl3-p33. 
This nucleotide sequence contains the following single nucleotide polymorphisms 
20 (sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence):ctggtggggcctggy, ss2008313_allelePos=201 ; ctctgtctactgcaacagk, 
ss703383_allelePos=201. SNP ss2008313 occurs at nucleotide 846 (aa 282) of the 
ORF (C or T - Gly or Gly) (silent). SNP ss703383 occurs at nucleotide 321 (aa 
25 107) of the ORF (G or T Arg or Ser). This sequence is represented in the database 
of public ESTs (dbEST) by the foUowing ESTs:A969042, AA41 1567. The nucleic 
acid contains short repetitive sequence (the position and sequence of the repeat): 295 
tgggtgccctctgtctactgc 315. 
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SGPrl97, SEQ ID NO:2, SEQ ID NO:37 is 1500 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1500, giving an OKP length of 
1500 nucleotides. The predicted protein is 499 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (siJ^er&mily/group/&mily): 
5 Protease, Aspartyl, PepsinAl . This gene m^s to chromosomal position 6p21 • 1 •This 
sequence is represented in the database of public ESTs (dbBST) by the following 
ESTs:BF727344, BG394217, AW297327. 

SGPr005, SEQ ID NO:3, SEQ ID NO:38 is 1173 nucleotides long. The open 
10 reading frame starts at position 1 and ends at position 1 173, giviag an ORF length of 
1 173 nucleotides. The predicted protein is 390 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfemily/group/family): 
Protease, Aspartyl, PepsinAl . This gene maps to chromosomal position lp33.This 
sequence is represented in the database of public ESTs (dbEST) by the followiag 
15 ESTs: none. 

SGPr078, SEQ ID NO:4, SEQ ID NO:39 is 1239 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1239, giving an ORF length of 
1239 nucleotides. The predicted protein is 412 amino acids long. This sequence 

20 codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Aspartyl, PepsioAl. This gene maps to chromosomal position 1 lpl5. 
This nucleotide sequence contains the following single nucleotide polymoiphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the refermce 

25 sequence):aagtactcccaggy, ss20182_allelePos=101 . SNP ss20182 occurs at 
nucleotide 173 (aa 58) of the ORF (C or T = Ala or Val).. This sequence is 
represented in the database of public ESTs (dbEST) by the following 
ESTs:BG260401, BF025894, BF793219. 



132 



wo 01/83782 



PCT/USOl/14431 



SGPr084, SEQ ID NO:5, SEQ ID NO:40 is 1 191 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1 191, giving an ORF length of 
1191 nucleotides. The predicted protein is 396 amino acids long. This sequence 
codes for a fidl length protein. It is classified as (superfamily/group/family): 
5 Protease, Cysteine, HH. This gene maps to chromosomal position 12ql 1 . 

SGPr009, SEQ ID NO:6, SEQ ID NO:41 is 1 137 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1 137, giving an ORF length of 
1137 nucleotides. The predicted protein is 378 amino acids long. This sequence 

10 codes for a full length protein. It is classified as (superfamily/group/family): 

Protease, Cysteine, ICEpl 0. This gene maps to chromosomal position 1 lq22 This 
nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed hy identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 

15 sequence) :tgatggaaaataatgtr, ss726380_allelePos=201; gagacagctcaaay, 

ss866796_allelePos=187. ss726380 occurs at nucleotide 102 (aa 34) of the ORF (G 
or A = Val or Val) (silent). SNP ss866796 occurs at nucleotide 200 (aa 67) of the 
ORF (C or T = Tyr or lie).. The nucleic acid contains short repetitive sequence (the 
position and sequence of the repeat): 900 cttcattgctttcaaatcttcc 921; 77 

20 ttgatgatttgatggaaaat 96. 

SGPr286, SEQ ID NO:7, SEQ ID NO:42 is 705 nucleotides long. TKe open reading 
fi:ame starts at position 1 and ends at position 705, giving an ORF length of 705 
nucleotides. The predicted protein is 234 amino acids long. This sequence codes 

25 for a full length protein. It is classified as (superfanaily/group/faniily); Protease, 
Cysteine, ICEp20. This gene m^qps to chromosomal position na. This nucleotide 
sequence contains the foUowing single nucleotide polymorphisms (sequence 
precedmg SNP is given, followed by identity of SNP, the accession number of SNP, 
and the allele position of SNP in the reference sequeace):ytatgtggcctatcgcgatg; 

30 rs55 1848_allelePos=3135. SNP rs551848 occurs at nucleotide 489 (aa 163) of the 
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ORF (C or T = Gly or Gly) sUeat. The nucleic acid contains short repetitive 
sequence (the position and sequence of the repeat): 574 ctggagctgctgaotgagg 592; 
388 gtggggcccacagctctcc 406. 

5 SGPrOOS, SEQ ID NO:8, SEQ ID NO:43 is 2010 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2010, giving an ORF length of 
2010 nucleotides. The predicted protein is 669 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfarnily/group/family): 
Protease, Cysteine, PepC2. This gene maps to chromosomal position 2p23 This 

10 nucleotide sequence contains the following siagle nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and liie allele position of SNP in the reference 
sequence):rccgaatggagagggcg, ss678494_allelePos=201 . SNP ss678494 occurs at 
nucleotide 838 (aa 280) of the ORF (G or A == Ala or Thr).. This sequence is 

15 represented in tiie database of public ESTs (dbEST) by the following 
ESTs:BE075751. 

SGPrl98, SEQ ID NO:9, SEQ ID NO:44 is 2112 nucleotides long. The open 
reading frame starts at position 1 and ends at position 21 12, giving an ORF length of 
20 2112 nucleotides. The predicted proteia is 703 amino acids long. This sequence 
codes for a ftiU length protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gene maps to chromosomal position lq42. 1 1 .This 
sequence is represented in the database of public ESTs (dbEST) by the following 
ESTs:BE047777, AW339160. 

25 

SGPi210, SEQ ID NO:10, SEQ ID NO:45 is 2127 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2127, giving an ORF length of 

2127 nucleotides. The predicted piotein is 708 anaino acids long. This sequence 

codes for a fiill length protein. It is classified as (superfamily/group/family): 

30 Protease, Cysteine, PepC2. This gene meqps to chromosomal portion 19ql3^. This 
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nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence):ggttccttgcagcy, ssl376193_allelePos=473 . SNP ssl376193 occurs at 
5 nucleotide 330 (aa 1 10) of the ORF (C or T ^ Ala or Ala) silent. This sequence is 
represented in the database of public ESTs (dbEST) by the following 
ESTs:BE872274. The nucleic acid contains short repetitive sequence (the position 
and sequence of the repeat): 1180 gaggaggatgacgaggatgagg 1201 . 

10 SGPr290, SEQ ID NO: 11, SEQ ID NO:46 is 2136 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2136, giving an ORF length of 
2136 nucleotides. The predicted protein is 71 1 amino acids long. This sequence 
codes for a JEull length protein. It is classiJBed as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gene maps to chromosomal position 2p23. The 

15 nucleic acid contains short repetitive sequence (the position and sequence of the 
repeat): 1835 agcagctgcacgctgccatg 1854. 

SGPrlie, SEQ ID NO:12, SEQ ID NO:47 is 2109 nucleotides long. The open 
reading ftmne starts at position 1 and ends at position 2109, giving an ORF length of 
20 2109 nucleotides. The predicted protein is 702 amino acids long. This sequence 
codes for a full length proteia. It is classified as (superfamily/group/family): 
Protease, Cysteine, Pq)C2, This gene m^s to chromosomal position 6pl2. The 
nucleic acid contains short repetitive sequence (the position and sequence of the 
rq)eat): 1003 ctggagatctgcaacctcac 1022. 

25 

SGPrOOS, SEQ ID NO:13, SEQ ID NO:48 is 1542 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1542, giving an ORF lengfli of 
1542 nucleotides. The predicted protein is 513 amino acids long. This sequence 
codes for a fidl length protein. It is classified as (superfamily/group/family): 
30 Protease, Cysteine, PepC2. This gene maps to chromosomal x^osition 2q37.This 
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sequence is represented in the database of public ESTs (dbEST) by the following 
ESTs:AL526645, BG475966, AL529373. Hie nucleic acid contains short repetitive 
sequence (the position and sequence of the repeat): 1S20 gctgctgcaggagccgctgctg 
1541. 

5 

SGPrOie, SEQ ID NO:14, SEQ ID NO:49 is 846 nucleotides long. The open 
reading frame starts at position 1 and ends at position 846, giving an OKF length, of 
846 nucleotides. The predicted protein is 281 amino acids long. TMs sequence 
codes for a partial protein.lt is classified as (superfamily/group/family): Protease, 
10 MetaUoprotease, ADAM. This sequence is represented in the database of public 
ESTs (dbEST) by the following ESTs:AW589885, AI024863. The nucleic acid 
contains short repetitive sequence (the position and sequence of the repeat): 710 
ttaaatatatttcttctcataa 73 1 . 

15 SGPr352, SEQ ID NO: 15, SEQ ID NO:50 is 33 12 nucleotides long. The open 

reading frame starts at position 1 and ends at position 33 12, giving an ORE length of 
3312 nucleotides. The predicted protein is 1 103 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfanaily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 

20 19pl3.3.This sequence is represented in the database of pubHc ESTs (dbEST) by the 
following ESTs:AW027573, AI13 1032, AI193804. The nucleic acid contains short 
repetitive sequence (the position and sequence of the repeat): 1335 
agactcgggcctggggctct 1354. 

25 SGPr050, SEQ ID NO: 16, SEQ ID NO:51 is 3675 nucleotides long. The open 

reading frame starts at position 1 and ends at position 3675, giving an ORE length of 
3675 nucleotides. The predicted protein is 1224 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene m^s to chromosomal position 

30 5qlS.3. This nucleotide sequence contains the following single nucleotide 
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polytnorphisms (sequence pieceding SNP is given, followed by identity of SNP, the 
accession number of SNP, and the allele position of SNP in the reference 
sequence):tcggctgaaaggcy, ssl483925__allelePos=216 . SNP ssl483925 occms at 
nucleotide 310 (aa 104) of the ORB (C or T = Pro or Ser). This sequence is 
5 represented in the database of public ESTs (dbEST) by the following 

ESTs:BF933693. The nucleic acid contains short repetitive sequence (the position 
and sequence of the repeat): 2067 tttcttcttttctttgtcaa 2086; 2061 atttgatttottcttttctt 
2080. 

10 SGPr282, SEQ ID NO:17, SEQ ID NO:52 is 2196 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2196, giving an ORF length of 
2196 nucleotides. The predicted protein is 731 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/femily): 
Protease, Metalloprotease, ADAM. This gene m^s to chromosomal position 

15 16pl2.3. This nucleotide sequence contains the following single nucleotide 

polymorphisms (sequence preceding SNP is given, followed by identity of SNP, the 
accession number of SNP, and the allele position of SNP in the reference 
sequence):ggcaatataaaaggcy, ss679422_allelePos^01; acttcactgggctay, 
ss647742_allelePos^201; ggccgagcccaacgcaay, ssl226992_aUelePos=101 . SNP 

20 SS679422 occurs at nucleotide 625 (aa 209) of the ORF (C or T - His or Tyr). SNP 
SS647742 occurs at nucleotide 1893 (aa 631) of the ORF (C or T = Tyr or Tyr) 
silent SNP ssl226992 occurs at nucleotide 500 (aa 166) of the ORF (C or T = Thr 
or Met)., 

25 SGPr046, SEQ ID N0:18, SEQ ID NO:53 is 2805 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2805, giving an OKF length of 
2805 nucleotides. The predicted protern is 934 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gisoQ maps to chromosomal position 
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16q23Th6 nucleic add contains short repetitive sequence (tbe position and sequence 
ofthe repeat): 2353 gtgaggaagagggagatgaagt2374. 

SGPrO60, SEQ ID NO:19, SEQ ID NO:54 is 4287 nucleotides long. The open 
5 reading frame starts at position 1 and ends at position 4287, giving an ORF length of 
4287 nucleotides. The predicted protein is 1428 amino acids long. This sequ^ce 
codes for a full length proteia. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
15q26.This sequence is represented in the database of public ESTs (dbEST) by the 
10 foUowing ESTs:AW575922, AW341 169. 

SGPr068, SEQ ID NO:20, SEQ ID NO:55 is 3561 nucleotides long. The open 
reading frame starts at position 1 and ends at position 3561, giving an ORF length of 
3561 nucleotides. The predicted protein is 1 186 amino acids long. This sequence 
15 codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene m^s to chromosomal position 
10q22.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AJ403134, . 

20 SGPr096, SEQ ID NO:21, SEQ ID NO:56 is 5808 nucleotides long. The open 

reading frame starts at position 1 and ends at position 5808, giving an ORF length of 
5808 nucleotides. The predicted protein is 1935 amino acids long. This sequence 
codes for a full length protdn. It is clashed as (superfamily/group/family): 
Protease, Metalloptotease, ADAM* This geaenups to chromosomal position 

25 3pl4.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:BE164543, AW995949, BF842288. 

SGPrll9, SEQ ID NO:22, SEQ ID NO:57 is 4518 nucleotides long. The open 
reading frame starts at position 1 and ends at position 4518, giving an OSF length of 
30 4518 nucleotides. The predicted protein is 1505 amino acids long. This sequence 
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codes for a jEull length protein. It is classified as (siqjerfamily/gimp/faixuly): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
12ql l~ql2.This sequence is represented in the database of public ESTs (dbEST) by 
the following ESTs-AU132053, . The nucleic acid contains short repetitive 
5 sequence (the position and sequence of the rqpeat): 1257 taaagaaatgaaagttacaaa 
1277. 

SGPrl43, SEQ ID NO:23, SEQ ID NO:58 is 2649 nucleotides long. The open 
reading frame starts at position 1 and mds at position 2649, giving an ORE length of 

10 2649 nucleotides. The predicted protein is 882 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
20pl3. This nucleotide sequence contains the following single nucleotide 
polymorphisms (sequence preceding SNP is given, followed by identity of SNP, the 

1 5 accession number of SNP, and the allele position of SNP in the reference 

sequence):ggcagtggctactgcy, ss787708_aUelePos=201 . SNP ss787708 occurs at 
nucleotide 1750 (aa 584) of the ORF (C or T = Arg or Trp). . This sequence is ' 
represented in the database of public ESTs (dbEST) by the following 
ESTs: AA44255 1 . The nucleic acid contains short repetitive sequence (the position 

20 and sequence of the repeat): 2212 tgccactgtgctccaggctg 2231. This protein is 
predicted to have a transmembrane hehx between amino acids 78 and 100. 
(TMHMM, a Hidden Markov Model based transmenbrane prediction program, 
Sonnhammer, et al Proc. of Sixth Int. Conf. on Intelligent Systems for Molecular 
Biology, p 175482 AAAI Press, 1998.) 

25 

SGPrl64, SEQ ID NO:24, SEQ ID NO:59 is 2937 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2937, givmg an ORF length of 
2937 nucleotides. The predicted protdn is 978 amino acids long. This sequence 
codesfor a nearly fidl length protein with only the Ntenninu^ Itis 
30 classified as (sup^:&mily/group/£Eaxnly): Prote^ This 
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gene maps to chromosomal position 1 lq25. This nucleotide sequence contains the 
following single nucleotide polymorphisms (sequence preceding SNP is given, 
followed by identity of SNP, the accession number of SNP, and the allele position of 
SNP in the reference sequence):ataccgatcctgcaay, ss76755 allelePos=87 . SNP 
5 SS76755 occurs at nucleotide 1773 (aa 591) of the ORF (C or T = Asn or Asn) 
silent. 

SGPr281, SEQ ID NO:25, SEQ ID NO:60 is 3285 nucleotides long. The open 
reading frame starts at position 1 and ends at position 3285, giving an ORF length of 
10 3285 nucleotides. The predicted protein is 1094 amino acids long. This sequence 
codes for a nearly fiill length protein, with just the aniino terminus missingJt is 
classified as (superfamily/group/family): Protease, Metalloprotease, ADAM. This 
gene maps to chromosomal position 5q3L 

15 SGPr075, SEQ ID NO:26, SEQ ID NO:61 is 375 nucleotides long. The open 

reading frame starts at position 1 and ends at position 375, giving an ORF length of 
375 nucleotides. The predicted protein is 125 amino acids long. This sequence 
codes for a partial protein. It is classified as (superfamily/group/family): Protease, 
Metalloprotease, ADAM. This gene maps to chromosomal position na. 

20 

SGPr292, SEQ ID NO:27, SEQ ID NO:62 is 1710 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1710, giving an ORF length of 
1710 nucleotides. The predicted protein is 569 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfamily/group/family): 
25 Protease, Metalloprotease, PepMlO. This gene maps to chromosomal position 

10q26.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs: AW665 196. The nucleic acid contains short repetitive sequence 
(the position and sequence of the repeat): 52 gctccctggcccacccagcc 71; 959 
aagcaattcaaaagctgtatg 979. 
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SGPr069, SEQ ID NO:28, SEQ ID NO:63 is 2232 nucleotides long. The op^ 
reading fi:ame starts at position 1 and ends at position 2232, giving an OBF length of 
2232 nucleotides. The predicted protdn is 743 amino acids long. This sequonce 
codes for a full length protcm. It is classified as (supea:&Daily/groiQ>/fiimily): 
5 Protease, Metalloprotease, PepMlS. This gene maps to chromosomal position Chr. 
SGPr212, SEQ ID NO:29, SEQ ID NO:64 is 2730 nucleotides long. The open 
reading jBrame starts at position 1 and ends at position 2730, giving an ORF length of 
2730 nucleotides. The predicted protein is 909 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfenrily/group/fainily): 
10 Protease, Metalloprotease, PepMl . This sequence is represented in the database of 
pubHc ESTs (dbEST) by the following ESTs:AL523882, T11456. 

SGPr049, SEQ ID NO:30, SEQ ID NO:65 is 2973 nucleotides long. The open 
reading firame starts at position 1 and ends at position 2973, giving an ORF length of 

15 2973 nucleotides. The predicted protein is 990 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepMl. This sequence is represented in the database of 
puhlic ESTs (dbEST) hy the following ESTs:AI222989. The nucleic acid contains 
short repetitive sequence (the position and sequence of the repeat): 2269 

20 aatttaatatggaatatttat2289. 

SGPr026, SEQ ID NO:31, SEQ ID NO:66 is 1953 nucleotides long. The open 
reading firame starts at position 1 and ends at position 1953, giving an ORF length of 
1953 nucleotides. The predicted proteiu is 650 amino acids long. This sequence 
25 codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepMl.. 

SGPr203, SEQ ID NO:32, SEQ ID NO:67 is 2175 nucleotides long. The open 

reading firame starts at position 1 and ends at position 2175, giving an ORF length of 

30 2175 nucleotides. The predicted protein is 724 amino acids long. This sequence 
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codes for a fiill lengCh protein. It is classified as (superfamily/gtoup/family): 
Protease, Metalloprotease, PepMl. This gene maps to chromosomal position 2q37. 
This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AU132908, BE735172, BE563549 (many). The nucleic acid 
contains short repetitive sequence (the position and sequence of I3ie repeat): 83 
tggacgtggcctcggcctoca 103, 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 is 1524 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1524, giviag an ORE length of 
1524 nucleotides. The predicted proteia is 507 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepM20. This gene m^s to chromosomal position 
18q22.3.This sequence is represented in the database of pubUc ESTs (dbEST) by the 
following ESTs:BE386438, BE386547, BF920454 (many). The nucleic acid 
contains short repetitive sequence (the position and sequence of the repeat): 614 
ccctggaggaacttgtggaa 633; 561 tcctgtgaatatcaaattca 580. 

SGPrl54, SEQ ID NO:34, SEQ ID NO:69 is 1422 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1422, giving an ORE length of 
1422 nucleotides. The predicted protein is 473 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepM20. This nucleotide sequence contains the following 
single nucleotide polymorphisms (sequence preceding SNP is given, followed by 
identity of SNP, the accession number of SNP, and the allele position of SNP in the 
reference sequence):gtcatctatggty, ssl289877_allelePos==223. SNP ssl289877 
occurs at nucleotide 457 (aa 153) of the ORF (C or T = Arg or Tip). The nucleic 
acid contains short repetitive sequence (the position and sequence of the repeat): 
806 tccttgcagctgctgtcagc 825. 
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SGPr088, SEQ ID NO:35, SEQ ID NO:70 is 1428 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1428, giving an ORF length of 
1428 nucleotides. The predicted protein is 475 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (super&niily/gtoup/fansily): 
5 Protease, Metalloprotease, PepM20. This gene m^s to chromosomal position 
18q23.This sequence is represented in the database of pubUc ESTs (dbEST) by the 
following ESTs:AL541 127, AL542184,AL529661 (many). 

10 EXAMPLE 2: Expression Analysis of Mammalian Proteases 
Materials and Methods 
Quantitative PGR Analysis 

RNA is isolated from a variety of normal human tissues and cell lines. 
Single stranded cDNA is synthesized from 10 p.g of each RNA as described above 

15 using the Superscript PreampKfication System (GibcoBRL). These single strand 
templates are then linearly amplified with a pair of specific primers in a real time 
PGR reaction on a Li^t Cycler (Roche Molecular Biochemical). Graphical readout 
can provide quantitative analysis of the relative abundance of the targeted gene ia 
the total RNA preparation. 

20 DNA Array Based Expression Analysis 

DNA-free RNA is isolated from a variety of normal human tissues, cryostat 
sections, and cell lines. Single stranded cDNA is synthesized from lOug RNA or 
lug mRNA using a modification of the SMART PGR cDNA synthesis technique 
(Clontech). The procedure can be modified to allow as3TOmetric labeling of the 5' 

25 and 3' ends of each transcript with a unique oligonucleotide sequence. The resulting 
sscDNAs are then linearly amplified using Advantage long-range PGR (Clontech) 
on a Light Cycler PGR machine. Reactions are halted when the graphical real-time 
display demonstrates the products have begun to plateau. The double stranded 
cDNA products are purified using Millipore DNA purification matrix, dried. 
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resuspended, quantified, aad analyzed on an agarose geL The resulting elements are 
referred to as 'tissue cDNAs*'. 

Tissue cDNAs are spotted onto GAPS coated glass slides (Coining) using a 
Genetic Microsystems (GMS) arrayer at 500 ng/ul. 
5 Fluorescent labeled oligonucleotides are synthesized to each novel exon, 

ensuring they contained internal mismatches with the closest known homologue. 
Typically oligos are 45 nucleotides long, labeled on the 5' end with Cy5. 

Exon-specific Cy5-labeled oligos are hybridized to the tissue cDNAs arrayed 
onto glass slides, and washed using standard buffers and conditions. Hybridizing 
1 0 signals are then quantified using a GMS Scanner. 

Alternatively, tissue cDNAs are manually spotted onto Nylon membranes 
usmg 2L 384 pin replicator, and hybridized to ^^P-end labeled oUgo probes. 



Tissue cDNAs are generated firom multiple RNA templates selected to 
1 5 provide iuformation of relevance to the disease areas of interest and to reflect the 
biological mechanism of action for each protease. These templates include: human 
tumor cell lines, cryostat sections of primary human tumors and 32 normal human 
tissues to identify cancer-related genes; sections of normal, Alzheimer's, 
Parkinson's, and Schizophrenia brain regions for CNS-related genes; normal and 
20 diabetic or obese skeletal muscle, adipose, or Uver for metabolic-related genes; and 
purified hematopoeitic cells, and lymphoid tissues for immune-related genes. To 
charactraize gene mechanism of action, tissue cDNAs are generated to reflect 
angiogenesis (cultured endotheHal cells treated with VEGF ligand, anti-angiogenic 
drugs, or hypoxia), motihly (A549 cells stimulated with HGF Ugand, orthotopic 
25 metastases, primary tumors with matched metastatic tumors), cell cycle (Hela, 
H1299, and other cell lines synchronized by drug block and harvested at various 
times in the cell cycle), checkpoint integrity and DNA repair (p53 normal or 
defective cells treated with y-radiation, UV, cis-platinum, or oxidative stress), and 
cell survival (cells induced to differentiate or at various stages of apoptosis). 

30 
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DESCRIPTION OF NOVEL PROTEASE POLYPEPTmES 

SiGPrl40, SEQ ID NO:l, SEQ ID NO:36 encodes a protein that is 379 aoodno acids 
long. It is classified as an Aspartylprotease, of the Pq)sinAl family. The protease 
5 domain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, firom amino acid 65 to amino acid 378. The positions within the HMMR 
profile that match the protein sequence are firom profile position 1 to profile position 
356. Other domains identified within this protein are: none. The results of a Smith 
Waterman search (PAM100> gap open and extend penalties of 12 and 2) of the 
10 public database of amino acid sequences (NRAA) with this protem sequence yielded 
the following results: Pscore = 1.40E-'160; number of identical amino acids = 263; 
percent identity ~ 66%; percent similarity - 76%; the accession number of the most 
similar entry in NRAA is CAC 19554.1; the name or description, and species, of the 
most similar protein in NEIAA is: Chymosin [Camelus dromedaxius]. 

15 

SGPrl97, SEQ ID NO:2, SEQ ID NO:37 encodes a protein that is 499 amino acids 
long. It is classified as an Aspartylprotease, of the PepsinAl family. The protease 
domain in this protein matches the hidden Markov profile for a Ubiquitin carboxyl- 
tenninal hydrolases family 2, firom amino acid 199 to amino acid 230, The positions 

20 within the HMMR profile that match the protein sequence are fi-om profile position 
1 to profile position 32, Other domains identified within this protein are: Zn-finger 
in ubiquitin-hydrolases (amino acid 26 to amino acid 96) P_Score = 5.6e-025. The 
results of a Smith Watennan search (PAMIOO, gap open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protein 

25 sequence yielded the following results: Pscore = 6,90E-1 37; number of identical 

amino acids = 296; percent identity = 46%; percent similarity = 56%; the accession 
number of the most similar entry in NRAA is CAB66759. 1 ; the name or 
description, and species, of the most similar protein in NRAA is: Hypothetical 
histone deacetylase [Homo sapiens], 

30 
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SGPrOOS, SEQ ID NO:3, SEQ ID NO:38 encodes a protein that is 390 amino acids 
long. It is classified as an Aspartylprotease;» of tbie PepsinAl family. The protease 
donoiain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, from amino acid 65 to amino acid 389. The positions within the HMMR 
5 profile that match the protein sequence are from profile position 1 to profile position 
356. Other domains identified withm this protein are: none. The results of a Smith 
Waterman search (PAMIOO, open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 1.40E-130; number of identical amino acids = 230; 
10 percent identity — 62%; percent similarity - 76%; the accession number of the most 
similar entry in NRAA is BAB 1 1 755. 1 ; the name or description, and species, of the 
most similar protein in NRAA is: Pepsinogen C [Rhinolophus ferrumequinmn]. 

SGPr078, SEQ ID NO:4, SEQ ID NO:39 encodes a protein that is 412 amino acids 
15 long. It is classified as an Aspartylprotease, of the PepsioAl family. The protease 
domain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, from amino acid 70 to amino acid 409. The positions within the HMMR 
profile that match the protein sequence are from profile position 1 to profile position 
356. Other domains identified witiiin this protem are: none. The results of a Smith 
20 Waterman search (PAMI OO, gap open and extend penalties of 12 and 2) of the 

public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 3.20E-285; number of identical amino acids = 412; 
percent identity = 100%; percent similarity = 100%; the accession number of the 
most similar entry in NRAA is ]SIP_001900.1; the name or description, and species, 
25 of the most similar protein in NRAA is: Cathepsm D (lysosomal aspartyl protease) 
[Homo sapiens]. 

SGPr084, SEQ ID NO:5, SEQ ID NO:40 encodes a protein that is 396 amino acids 
long. It is classified as a Cysteineprotease, of the HH family. The protease domain 
30 in tins protein matches the hidden Markov profile for a Hedgehog amino-terminal 
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signalmg domain, firom amino acid 23 to amino acid 185. The positions within the 
HMMR profile that match the protein sequence are fiom profile position 1 to profile 
position 163. Other domains identified within this protein are: IBnt module amino 
adds 188-396; P_Score= 5.9e-120. The results of a Smith Waterman search 
5 (PAMIOO, gap open and extend penalties of 12 and 2) of the public database of 
amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 3.00&-259; number of identical anodno acids ^ 396; percent identity 
= 100%; percent similarity = 100%; the accession number of the most similar entry 
in NRAA is 043323; the name or description, and species, of the most similar 
10 protein in NRAA is: DESERT HEDGEHOG PROTEIN PRECURSOR (DHH) 
(HHG-3) [Homo sapiens]. 

SGPrOOP, SEQ ID NO:6, SEQ ID N0:41 encodes a protein that is 378 amino acids 
long. It is classified as a Cysteineprotease, of the ICEplO family. The protease 

15 domain in this protein matches the hidden Markov profile for a ICE-like protease 

(caspase) p20 domain, firom amino acid 131 to amino acid 264. The positions within 
the HMMR profile that match the protein sequence are firom profile position 1 to 
profile position 141. Other domains identified witWn this protein are: ICE-like 
protease (caspase) plO domain, amino acids 291-376; profile firom 1-95: Caspase 

20 recruitment domain fix>m amino acids 2-91 . The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the public database of 
amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore — 3.50E''129; number of identical amino acids = 223; percent identity 
~ 55%; percent similarity = 67%; the accession number of the most similar entry in 

25 NRAA is NP_033938.1; the name or description, and species, of the most similar 
protein in NRAA is: Caspase 12 [Mus musculus]. 

SGPr286, SEQ ID NO:7, SEQ ID NO;42 encodes a protein that is 234 amino acids 
long. It is classified as a Cysteineprotease, of the iaBp20 family. The protease 
30 domain ia this protein matches the hidden Markov profile for a ICE«like protease 
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(caspase) p20 domain, from amino acid 19 to amino acid 58. The positions within 
the HMMR profile that match the protein sequence are from profile position 22 to 
piofile position 61 . Other domains identified within this protein are: ICE-like 
protease (caspase) plO domain, amino acids 144-202; profile from 1-6L . The 

5 results of a Smith Waterman search (PAMIOO, gap open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protem 
sequence yielded the following results: Pscore =^ 4.60E-42; number of identical 
amino acids = 108; percent identity = 46%; percent similarity = 65%; the accession 
number of the most similar entry in NRAA is NP_036246. 1; the name or 

10 description, and species, of the most similar protein ia NRAA is: Caspase 14, 
apoptosis-related cysteine protease [Homo sapiens]. 

SGPrOOS, SEQ ID NO:8, SEQ ID NO:43 encodes a protein that is 669 aroino acids 
long. It is classified as a Cysteiaeprotease, of the PepC2 family. The protease 

1 5 domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, from amino acid 35 to amino acid 333. The 
positions within the HMMR profile that match the protein sequence are from profile 
position 2 to profiile position 344. The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the public database of 

20 amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 9.10E-86; number of identical amino acids = 229; percent identity 
= 33%; percent similarity = 53%; the accession number of the most similar entry in 
NRAA is AAD34601.1; the name or description, and species, of the most similar 
protein in NRAA is: Lens-specific calpain Lp82 [Oryctolagus cuniculus]. 

25 

SGPrl98, SEQ ID N0:9, SEQ ID NO:44 encodes a protein that is 703 amino acids 
long. It is classified as a Cysteinqprotease, of the Pq>C2fiimily. The protease 
domain in this protein matches the hidden Markov profile for a Calpain &mily 
cysteine protease; Peptidase__C2, from amino add 45 to amino add 344. The 

30 positions within the HMMR profile that match the protein sequence are firom profile 
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position 1 to profile position 344. Other domains identified within this piotdn are: 
Calpain large subunit, domain BD^ amino acids 355-512, profile &om 1-163. Also 
three EF hand motife at amino acids 579-607, 609-637 and 674-701; all EF hands 
match firom 1-26 of profile* . The results of a Smith Waterman search (PAMIOO, 
5 open and extend penalties of 12 and 2) of the public database of amino acid 

sequeaces (NRAA) with this protein sequence yielded the following results: Pscore 
= 0; number of identical amino acids - 593; percent identity = 84%; percent 
similarity = 92%; the accession number of the most similar entry in NRAA is 
BAA03369. 1; the name or desoiption^ and species, of the most similar protein in 
10 NRAA is: Calpain [Rattus norvegicus]. 

SGPr210, SEQ K) NO:10, SEQ ID NO:45 encodes a protein that is 708 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 
domain in this protein matches the hidden Markov profile for a Calpain family 

15 cysteine protease; Peptidase_C2, from amino acid 45 to amino acid 341. The 

positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain HI, amino acids 353-499, profile from 1-163. Also 
one EF hand motif at amino acids 613-641; EF hand matches from 1-26 of profile. . 

20 The results of a Snaith Waterman search (PAMIOO, gap open and extend penalties of 
12 and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore - 0; number of identical amino acids 
= 569; percent identity — 79%; percent similarity - 86%; the accession number of 
the most similar entry in NRAA is CAC10066. 1; the name or description, and 

25 species, of the most similar protein in NRAA is: Calpain 12 [Mas musculus], 

SGPi290, SEQ ID NO:ll, SEQ IDNO:46 encodes aprotein that is 711 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 
domain in this protein matches the hidden Markov profile for a Calpain family 
30 cysteine protease; Peptidase_C2, from amino acid 43 to amino acid 346. The 
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positions within the HMMR profile Ihat match the protein sequence are ftom profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain IH, amino acids 347-490, profile firom 1-163. Also 
two EF hand motifs at amino acids 561-593 and 595-622; EP hands match fix>m 1- 
5 26 of profile. . The results of a Smith Waterman search (P AMI 00, gap open and 
extend penalties of 12 and 2) of the pubhc database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore = 6.20E- 
103; number of identical amino acids - 256; percent identity = 39%; percent 
similarity = 56%; the accession number of the most similar entty in NEIAA is 
10 AAD34601 . 1 ; the name or description, and species, of the most similar protein in 
INRAA is: Lens-specific calpain Lp82 [Qryctolagus cuniculus]. 

SGPrl 16, SEQ ID NO:12, SEQ ID NO:47 encodes a protein that is 702 amino acids 
long- It is classified as a Cysteineprotease, of the PepC2 family. The protease 

1 5 domain ta this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, firom amino acid 42 to amino acid 341. The 
positions within the HMMR profile that match the protein sequence are fi*om profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain HI, amino acids 352-510, profile &om 1-163. Also 

20 two EF hand motifs at amino acids 577-605 and 607-635; EF hands match firom 1- 
26 of profile. . The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded the followmg results: Pscore = 0; 
number of identical amino acids = 702; percent identity = 100%; percent similarity = 

25 100%; the accession number of the most similar entry in NRAA is NP_008989. 1; 
the name or description, and species, of the most similar protein in NRAA is: 
Calpain 11 [Homo sapiens]. 

SGPr003, SEQ ID NO:13, SEQ ID NO:48 encodes aprotein tiiat is 513 amino acids 

30 long. It is classified as a Cysteineprotease, ofthePepC2 family. The protease 
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domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, from amino acid 13 to amino acid 322. The 
positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 344. Other domains identified within this protein are: 
5 Calpain large subnnit, domain m, amino acids 338-494, profile from 3-163., The 
results of a Smith Waterman search (PAMIOO, open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore = 0; number of identical amino acids 
= 513; percent identity = 100%; percent similarity = 100%; the accession number of 
10 the most similar entry in NRAA is NP_075574. 1 ; the name or description, and 
species, of the most similar proteia m NRAA is: Calpain 10 [Homo sapiens]. 

SGPrOie, SEQ ID NO: 14, SEQ ID NO:49 encodes a protein that is 281 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 

15 domain in this protein matches the hidden Markov profile for a Reprolysin family 
propeptide, PepJV112B_propep, from amino acid 58 to amino acid 175. The 
positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 119. Other domains identified within this protem are: 
none. The results of a Smith Waterman search (PAMIOO, gap open and extend 

20 penalties of 12 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore ^ 1 .30B-89; number of 
identical amino acids - 215; percent identity = 52%; percent shnilarity = 58%; the 
accession number of the most similar entry in NRAA is S47656; the^name or 
description, and species, of the most similar protein in NRAA is: tMDC II (ADAM 

25 5-like) protein - crab-eating macaque. 

SGPr352, SEQ ID NO:15, SEQ ID NO:50 encodes aprotein that is 1 103 amino 
acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
30 fiimily zinc metalloprotease, from amino acid 239 to anuno acid 457. The positions 
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within the HMMR profile that match the pxoteiii sequence are from profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, from amino acids 90-201, matching profile from 1- 
119. Also five Thrombospondin type 1 domains from 551-601, 829-884, 888-944, 
5 946-1002, 1007-1057. All thrombospondin type 1 domains match profile from 1- 
54„ The results ofaSmilh Waterman search (PAMIOO, gap open and extend 
penalties of 12 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore - 0; number of identical 
amino acids = 1072; percent identity = 100%; percent similarity ~ 100%; the 
1 0 accession number of the most similar entry in NRAA is AAG35563 . 1 ; the name or 
description, and species, of the most similar protein in NRAA is: Zinc 
metalloendopq)tidase (Homo sapiens]. 

SGPr050, SEQIDNO:16, SEQIDNO:51 encodes a protein that is 1224 amino 
15 acids long. ItisclassifiedasaMetalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 292 to amino acid 495. The positions 
within the HMMR profile that match the protein sequence are from profile position 
3 to profile position 203* Other domains idaitified witiiin this protein are: 
20 Reprolysin family propeptide from 1 1 1-235, matching profile from 1-1 19, Also has 
five Thrombospondin type 1 domains from 590-640, 930-986, 990-1047, 1055- 
1101, 1 128-1 180.. The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore = 6.80E" 
25 149; number of identical amino acids — 385; percent identity = 37%; percent 
similarity = 53%; the accession number of the most similar entry in NRAA is 
AAG35563.1; the name or description^ and species, of the most similar protein in 
NRAA is: Zinc metalloendopeptidase [Homo sapiens]. 
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SGPr282, SEQ ID NO:17, SEQ ID NO:52 encodes a protein that is 731 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 
donaain in this protein matches the hidden Markov profile for a Reprolysin family 
propeptide, Pep_M12Bjpropep, firom amino acid 75 to amino acid 190. The 
5 positions within the HMMR projBle that match the protein sequence are fibom profQe 
position 1 to profile position 119. Other domains identified within this protein are: 
Disintegrin domain at amino acids 415-487; matches profile fi:om 4-86. Also EGF- 
like domain at amino acids 633-661 The results of a Smith Watennan search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the pubUc database of 

10 amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore - 0; number of identical amino acids = 619; percent identity = 85%; 
percent similarity = 91%; the accession nmnber of the most similar entry in. NRAA 
is 152361; the name or description, and species, of the most similar protein in 
NRAA is: Metalloproteinase-like, disintegrin-like, cysteine-rich protein IVa [crab- 

1 5 eating macaque]. 

SGPr046, SEQ ID NO: 18, SEQ ID NO:53 encodes aprotem tiiat is 934 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidd^ Markov profile for a Reprolysin (M12B) 

20 family zinc metalloprotease, firom amino acid 1 to amino acid 194. The positions 
within the HMMR profile that match the protein sequence are fi-om profile position 
13 to profile position 203. Other domains identified within this proteia are: Six 
Thrombospondintype 1 domains at 289-339, 569-627, 634-687, 689-736, 769-828, 
844-890.. The results of a Smith Waterman search (PAMIOO, gap open and extend 

25 penalties of 12 and 2) of the pubKc database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 1.10E''162; number of 
identical amino acids = 320; percent identity = 39%; percent similarity = 56%; the 
accession number of the most similar entry in NRAA is AAG35563.1; the name or 
description, and species, of the most similar protein in NRAA is: Zinc 

30 metaUoendopeptidase [Homo s£5)iens], 
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SGPrOeO, SEQ ID NO:19, SEQ ID NO:54 encodes a protein that is 1428 amino 
acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
5 family zinc metalloprotease, from anaino acid 639 to amino acid 860. The positions 
within the HMMR profile that match the protein sequence are Scorn profiOle position 
1 to profile position 203. Other domains identified within this protein are: 
Repmlysin family propeptide, PepJV[12B_propep fix>m amino acids 502-615. 
Matches profile from 1-1 19. Also has one thrombospondin t5^e 1 domain Scorn 

10 954-1004, matching profile from 1-54.. The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the pubUc database of 
amino acid sequences (NRAA) with this protem sequence yielded the following 
results: Pscore — 5.20E-87; number of identical amino acids = 250; percent identity 
= 39%; percent similarity = 55%; the accession number of the most similar entry in 

15 NRAA is NP_055087.1; the name or description, and species, of the most similar 
protem in NRAA is: Disintegrin-like and metalloprotease with thrombospondin type 
1 moti:^ 7 [Homo sapiens]. 

SGPr068, SEQ ID NO:20, SEQ ID NO:55 encodes a protein that is 1 186 amino 
20 acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zmc metalloprotease, fix)m amino acid 261 to ainino acid 460. The positions 
within the HMMR profile that match the protein sequence are firom profile position 
3 to profile position 203. Other domains identified within this protein are: 
25 Reprolysin family propeptide, Pep_M12B_propep firom amino acids 120-240, 
matching profile from 1-1 19. Also has fonr thrombospondin type 1 domains 
between 556 - 1021.. The results of a Smith Waterman search (PAMIOO, gap open 
and extend penalties of 12 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore - 0; 
30 number of identical amino acids = 624; percent identity = 64%; percent similarity == 
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77%; the accession number of the most similar entry in NRAA is 015072; the name 
or description, and species, of the most similar protein in NEIAA is: ADAM-TS 3 
PRECURSOR [Homo sapiens]. 

5 SGPr096, SEQ ID N0:21, SEQ ID NO:56 encodes aprotein that is 1935 amino 
acids long. It is classified as a Metalloprotease, of the ADAM fiimily. The protease 
domain in this proteiQ matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 293 to amino acid 499. The positions 
within the HMMR profile that match the protein sequence are from profile position 

10 1 to profile position 203. Other domains identified within this pmtein are: 

Reprolysin family propeptide. Pep JVI12B_propep from amino acids 1 12-242, 
matching profile from 1-119. Also has 13 thrombospondin type 1 domains between 
589 - 1733,. The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the pubhc database of amino acid sequences 

15 (NRAA) with this protein sequence yielded the following results: Pscore = 0; 

number of identical amino acids = 1465; percent- identity = 100%; percent similarity 
= 100%; the accession number of the most similar entry in NRAA is BAA92550.1; 
the name or description, and species, of the most similar pmtein in NRAA is: 
KIAA1312 protein [Homo sapiens], 

20 

SGPrll9, SEQ ID NO:22, SEQ ID NO:57 encodes a protein that is 1505 amino 
acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, firom amino acid 259 to amino acid 467.. The positions 

25 within the HMMR profile that match the protein sequence are from profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, PepJVtl2Bjpropep from amino acids 92-215, 
matching profile firom 1-119. Also has eight thrombospondin type 1 domains 
between 561 - 1416.. The results of a Smith Watemian search (PAMIOO, gap open 

30 and extend penalties of 12 and 2) of the pubHc database of amino acid sequences 
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(NEAA) with this protein sequence yielded the following results: Pscore - 0; 
number of identical amino acids = 699; percent identity = 53%; percent similarity — 
70%; the accession number of the most similar entry ia NRAA is BAA92550.1; the 
name or description, and species, of the most similar proteia in NRAA is: 
5 KIAA1312 (ADAMS 9-like) protein [Homo s^ieas]. 

SGPrl43, SEQ ID NO:23, SEQ ID NO:58 encodes a protem that is 882 amino adds 
long. ItisclassifiedasaMetalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 

10 family zinc metalloprotease, from amino acid 275 to amino acid 478. The positions 
witidn the HMMR profile that match the protein sequence are fi-om profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, PepJM[12Bjpropep from amino acids 145-263, 
matching profile Scorn 1-1 19. Also has Disintegrin motif 495-570.. The results of a 

15 Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the pubHc database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 0; number of identical amino acids - 726; 
percent identity ~ 99%; percent similarity == 99%; the accession number of the most 
similar entry in NEIAA is CAC16509.2; the name or description, and species, of the 

20 most similar protein in ISiRAA is: Novel disintegrin and reprolysin metalloproteinase 
[Homo sapiens]. 

SGPrl64, SEQ ID NO:24, SEQ ID NO:59 encodes a protein that is 978 amino acids 

long. It is classified as a Metalloprotease, of the ADAM family. The protease 

25 domaiQ in this protein matches the hidden Markov profile for a Reprolysin (M12B) 

family zinc metalloprotease, from amino acid 243 to amino acid 452. The positions 

within the HMMR profile that match the proteia sequence are firom profile position 

1 to profile position 203. Other domains identified within this protein are: 

Reprolysin family propeptide, Pep_M12B_propep firom amino acids 92-206, 

30 matching profile firom 1-119. Also has three Thrombospondin type 1' domains firom 
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amino acids 545 to 978. Also has Gliicose-6-phosphate dehydrogenase motif at 855- 
878.. The results of a Smith Waterman search (P AMI 00, gap open and extend 
penalties of 12 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore — 1.80E-264; number of 
5 identical amino acids = 465; percent identity — 50%; percent similarity ~ 67%; the 
accession number of the most similar entry in NRAA is XP 012978. 1 ; the name or 
description, and species^ of the most similar protein in NRAA is: ADAMS~1 
prepxoprotein [Homo sapiens]. 

10 SGPr281, SEQ ID NO:25, SEQ ID NO:60 encodes aprotein that is 1094 amino 

acids long. ItisclassifiedasaMetaUoprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
fanadly zinc metalloprotease, from amino acid 317 to amino acid 432. The positions 
within the HMMR profile that match the protein sequence are from profile position 

15 89 to profile position 203. Other domains identified within this protein are: Six 
Thrombospondin type 1 domains from amino acid 346 to 1030.. The results of a 
Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 4.4e-075; number of identical amino acids = 

20 287; percent identity = 39%; percent similarity - 55%; the accession number of the 
most similar entry in NRAA is NP_1 12217.1 ; the name or description, and species, 
of the most similar protein in NRAA is: ADAMTS 12 [Homo s^iens], 

SGPr075, SEQ ID NO:26, SEQ ID NO:61 encodes a protein that is 125 amino acids 
25 long. It is classified as a Metalloprotease, of the ADAM family. The protease 

domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zdnc metalloprotease, from amino acid 1 to amino acid 123. The positions 
within the HMMR profile that match the protein sequence are from profile position 
14 to profile position 203. Other domains identified within this protein are: none, 
30 The results of a Smith Waterman search (PAMIOO, gap open and extend penalties of 
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12 and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequeoce yielded the following results: Pscore = l.lOE-54; number of identical 
amino acids = 98; percent identity = 65%; percent similarity = 73%; the accession 
number of the most similar entry in NRAA is CACl 8729; the name or description, 
5 and species, of the most similar protein in NEIAA is: Metalloprotease/disintegrin 
|I(attus norvegicus]. 

SGPr292, SEQ ID NO:27, SEQ ID NO:62 encodes a protein that is 569 amino acids 
long. It is classified as a Metalloprotease, of the PepMlO family. The protease 

10 domain in this protein matches the hidden Markov profile for a Peptidase MlO, 

Matrixin, from amino acid 56 to amino acid 267. The positions within the HMMR 
profile that match the protein sequence are from profile position 1 to profile position 
171 . Other domains identified within this protein are: Also has four Hemopexin 
domains at amino acids 333-391, 394-449, 451-499, 506-549.. The results of a 

15 Smith Waterman search (P AMI 00, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 6.00E-137; number of identical amino acids 
= 333; percent identity = 57%; percent similarity = 74%; the accession number of 
the most similar entry in NRAA is AAC21447. 1 ; the name or description, and 

20 species, of the most similar protein in NRAA is: Matrix metaUoproteinase pCenopus 
iaevis]. 

SGPr069, SEQ ID NO:28, SEQ ID NO:63 encodes a protein that is 743 amino acids 
long. It is classified as a Metalloprotease, of the PepM13 family. The protease 

25 domain in this protein matches the hidden Markov profile for a Peptidase family 
M13, from amino acid 535 to amino acid 742. The positions within the HMMR 
profile that match the protein sequence are from profile position 1 to profile position 
225. Other domains identified within this protein are: None. The results of a Smith 
Waterman search ^PAMIOO, gap open and extend penalties of 12 and 2) of the 

30 pubhc database of amino acid sequences (NRAA) with this protein sequence yielded 
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the following results: Pscore = 0; number of identical amino acids = 581; percent 
identity = 78%; percent similarity = 90%; the accession number of the most similar 
entry in NEIAA is AAGl 8446. 1 ; the name or description, and species, of the most 
similar protein in NRAA is: Neprilysin-like peptidase alpha [Mus musculus]. This 
5 protein is predicted to have a transmembrane helix between amino acids 13 and 35. 
This transmembrane region could function as a signal peptide. (TMHMM, a Hidden 
Markov Model based transmenbrane prediction program, Sonohammer, et al Proc. 
of Sixth Iht. Conf. on Intelligent Systems for Molecular Biology, p 175-182 AAAI 
Press, 1998.) 

10 

SGPr212, SEQ ID NO:29, SEQ ID NO:64 encodes a protein that is 909 amino acids 
long. It is classified as a Metalloprotease, of the PepMl faanily. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase family 
Ml, firom amino acid 275 to amino acid 306, The positions within the HMMR 

15 profile that match the protein sequence arc fix)m profile position 343 to profile 

position 374. Other domains identified within this protein are: None. The results of 
a Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 1.40E-31; number of identical amino acids = 

20 55; percent identity = 77%; percent similarity = 87%; the accession number of the 
most similar entry in NRAA is B AB25647. 1 ; the name or description, and species, 
of the most similar protein in NRAA is: Probable 2dnc metal proteinase [Mus 
musculus]. 

25 SGPr049, SEQ ID N0:30, SEQ ID NO:65 encodes a protein that is 990 amino acids 
long. It is classified as a Metalloprotease, of the PepMl family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase family 
Ml, firom amino acid 98 to amino acid 506. The positions within the HMMR profile 
that match the protein sequence are fi-om profile position 1 to profile position 441. 

30 Other domains identified within this protein are: None. The results of a Smith 
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Waterman search (PAMIOO, gsq? open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore 4.10E-220; number of identical amino acids = 375; 
percent identity = 68%; percent similarity == 79%; the accession number of the most 
5 shnilar entry in NRAA. is B AB29490. 1 ; the name or description, and species, of the 
most similar protein in NRAA is: Putative aminopeptidase [Mas musculus]. This 
protein is predicted to have a transmembrane helix between amino acids 13 and 35. 
This transmembrane region could function as a signal peptide. (TMHMM, a Hidden 
Markov Model based transmenbrane prediction program, Sormhammer, et al Proc. 
10 of Sixth Int. Con£ on Intelligent Systems for Molecular Biology, p 175-182 AAAI 
Press, 1998) 

SGPr026, SEQ ID NO:31, SEQ ID NO:66 encodes aprotein that is 650 amino acids 
long. It is classified as a Metalloprotease, of the PepMl family. The protease 
domain in this protein matches the tiidden Markov profile for a Peptidase family 
Ml, fix)m amino acid 32 to amino acid 417. The positions within the HMMR profile 
that match the protein sequence are from profile position 1 to profile position 441. 
Other domains identified within this protein are: None. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore == 0; number of identical amino acids = 650; percent 
identity = 100%; percent similarity = 100%; the accession number of the most 
similar entry in NRAA is AAH01064; the name or description, and species, of the 
most similar protein in NRAA is: Hypothetical protein DKFZp547H084 |Homo 
sapiens]. 

SGPr203, SEQ ID NO:32, SEQ ID NO:67 encodes aprotein that is 724 amino acids 
long. It is classified as a Metalloprotease, of the PepMl family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase family 
30 Ml, fiom amino acid 194 to amino acid 444. The positions within the HMMR 
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profile that match the protein sequence are from profile position 161 to profile 
position 44L Olher domains identified within this protein are: None. The results of 
a Smith Waterman search (PAMIOO, gap opeai and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
5 yielded the following results: Pscore = 1 .90R-276; number of identical amino acids 
= 493; percent identity = 100%; percent similarity = 100%; the accession number of 
the most similar entry in NEIAA is AAG22080. 1 ; the name or description, and 
species, of the most similar protem in MRAA is: RNPEP-like protein [Homo 
sapiens]. 

10 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 encodes a protein that is 507 amino acids 
long. It is classified as a Metalloprotease, of the PepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase_M20 , 
from amino acid 106 to amnio acid 450. The positions within the BDMMR profile 

15 that match the protein sequence are from profile position 42 to profile position 368. 
Other domains identified within this protein are: None. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
pubUc database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 7.50E-202; number of identical amino acids ==310; 

20 percent identity — 100%; percent similarity = 100%; the accession number of the 
most similar entry in NRAA is AAH0427L1; the name or description, and species, 
of the most similar protein in NEIAA is: Hypothetical protein pEomo sapiens]. 

SGPrl54, SEQ ID NO:34, SEQ ID NO:69 encodes a protein that is 473 ammo acids 
25 long. It is classified as a Metalloprotease ofthePepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a PeptidaseJM20, 
from amino acid 55 to amino acid 286. The positions within the HMMR profile that 
match the protein sequence are from profile position 1 to profile position 247. Other 
domains identified within this protein are: None. The results of a Smith Waterman 
30 search 0?AMlOO, gap open and extend penalties of 12 and 2) of the public database 
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of amino acid sequences (NRAA) with this protein sequence yielded the following 
resiilts: Pscore — 1.90E''28; number of identical amino acids = 122; percent identity 
= 31%; percent similarity = 48%; the accession number of the most similar entry in 
NRAA is AAK22721.1; the name or description, and species, of the most similar 
5 protein in NRAA is: M20/M25/M40 fanaily peptidase [Caulobacter crescentus]. 

SGPr088, SEQ ID NO:35, SEQ ID NO:70 encodes a protein that is 475 amino acids 
long. It is classified as a Metalloprotease of the PepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase__M20, 

10 firom amino acid 22 to amino acid 417. The positions within the HMMR profile that 
match the protein sequence are from profile position 1 to profile position 368. Other 
domains identified within this protein are: None. The results of a Smith Waterman 
search (PAMIOO, gsq? open and extend penalties of 12 and 2) of the public database 
of amino acid sequences (NRAA) with this protein sequence yielded the following 

15 results: Pscore = 9.8e-315; number of identical amino acids = 475; percent identity = 
100%; percent similarity = 100%; the accession number of the most similar entry in 
NRAA is XP__008819.1; the name or description, and species, of the most similar 
protein in NRAA is: Hypothetical protein FLJ10830 [Homo sapiens]. 

20 

EXAMPLE 3: Isolation of cDNAs Encoding Mammalian Proteasesf 
Materials and Methods 
Identification of novel clones 

Total RNAs are isolated using the Guanidine Salts/Phenol extraction 

25 protocol of Chomczynski and Sacchi (P. Chomczynski and N. Sacchi, Anal 

Biochem. 162: 156 (1987)) firom primary human tumors, normal and tumor cell lines, 

normal human tissues, and sorted human hematopoietic cells. These KNAs are used 

to generate single-stranded cDNA using the Superscript Preamplification System 

(GIBCO BRL, Gaithersburg, MD; Gerard, GF et al (1989), FOCUS 1 1, 66) under 

30 conditions recommended by the manufacturen A typical reaction uses 10 jxg total 
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SNA with 1 .5 ^ig oligo(dT)i2.i8 in a reaction volume of 60 pL. The product is 
treated with RNaseH and diluted to 100 jaL with H2O. For subsequent PGR 
amplijBcation, 1-4 \xL of tliis sscDNA is used in each reaction. 

Degenerate oligonucleotides are synthesized on an Applied Biosystems 3948 
5 DNA synthesizer using established phosphoramidite chemistry, precipitated with 
ethanol and used unpunfied for PGR. These primers are d^ved &om the sense and 
antisense strands of conserved moti& within the catalytic domain of sev^al 
proteases. Degenerate nucleotide residue designations are: N = A, C, G, or T; R = 
AorG;Y^CorT;H = A,CorTnotG;D-A,GorTnotC;S«Cor(^,andW- 
10 AorT. 

PGR reactions are performed using degenerate primers sailed to multiple 
single-stranded cDNAs* The primers are added at a final concentration of 5 pM 
each to a mixture containing 10 mM TrisHGl, pH 8.3, 50 mM KGl, 1.5 mM MgCl2, 
200 jjiM each deoxynucleoside triphosphate, 0.001% gelatin, 1.5 U AmpUTaq DNA 

15 Polymerase CPeddn-Bhner/Cetus), and 1-4 ^iL cDNA. Following 3 min denaturation 
at 95 "C, the cycling conditions are 94 *G for 3 0 s, 50 for 1 min, and 72 ""C for 1 
min 45 s for 35 cycles. PGR firagments migrating between 300-350 bp are isolated 
from 2% agarose gels using the GeneGlean Kit (BiolOl), and T-A cloned into the 
pGRQ vector (Envitrogen Goxp. U.S.A) according to the manu&cturer's protocol. 

20 Goloriies are selected for mini plasmid DNA-preparations using Qiagen 

coluaoons and the plasmid DNA is sequenced using a cycle seqtiencing dye- 
terminator kit with AmpliTaq DNA Polymerase, FS (ABI, Foster Gily, GA). 
Sequencing reaction products are run on an ABI Prism 377 DNA Sequencer, and 
analyzed using the BLAST alignment algorithm (Altschul, S.P. et aL, XMoLBioL 

25 215: 403-10). 

Additional PGR stmtegies are employed to connect various PGR fragments 
or ESTs using exact or near exact oligonucleotide primers. PGR. conditions are as 
described above except the annealing temperatures are calculated for each oligo pair 
using the formula: Tm 4(G+C)+2(A4-T)* 
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Isolation of cDNA clones : 

Human cDNA libraries are probed with PGR or EST fragments 
corresponding to protease-related genes. Probes are ^^P-labeled by random priming 
and used at 2x10^ q)m/niL following standard techniques for library screening. Pre- 
5 hybridization (3 h) and hybridization (overnight) are conducted at 42 **C in 5X SSC, 
5X Denhart's solution, 2.5% dextran sulfate, 50 mM Na2P04/NaHP04, pH 7.0, 50% 
formamide with 100 mg/mL denatured sahnon sperm DNA. Stringent washes are 
performed at 65 °C in O.IX SSC and 0.1% SDS. DNA sequencing is carried out on 
both strands using a cycle sequencing dye-terminator kit with AmphTaq DNA 
10 Polymerase, FS (ABI, Foster City, CA). Sequencing reaction products are run on an 
ABI Prism 377 DNA Sequencer. 

EXAMPLE 4: Expression Analysis nf Mam maUan Proteases 
Materials and Methods 

15 Northern blot analysis 

Northern blots are prepared by numing 10 |xg total KISTA isolated from 60 
human tumor cell lines (such as HOP-92, EKVX, NCI-H23, NCI-H226, NCI- 
H322M, NCtH460, NCI-H522, A549, HOP-62, OVCAR-3, OVCAR^, OVCAR-5, 
OVCAR-8, IGROVl, SK-OV-3, SNB-19, SNB-75, U251, SF-268, SF-295, SF-539, 

20 CCRF-CEM, K-562, MOLT-4, HL~60, RPMI 8226, SR, DU-145, PC-3, irr~29, 
HCC-2998, HCT-116, SW620, Colo 205, HTC15, 3KM-12, UO-31, SN12C, A498, 
CaKil, RXF-393, ACHN, 786-0, TEC-IO, LOX IMVI, Malm&-3M, SK-MEL-2, SK- 
MBL-5, SK:-MEL-28, UACC-62, UACC-257, M14, MCF-7, MCF-7/ADR RES, 
Hs578T, MDA-.MB-231, MDA-MB^35, MDA-N, BT-549, T47D), &om human 

25 adult tissues (such as thymus, lung, duodenum, colon, testis, brain, cerebellum, 
cortex, salivary gland, Kver, pancreas, kidney, spleen, stomach, uterus, prostate, 
skeletal muscle, placenta, mammary gland, bladder, lymph node, adipose tissue), 
and 2 human fetal normal tissues (fetal liver, fetal brain ), on a denaturing 
formaldehyde 1.2% agarose gel and transferring to nylon membranes. 
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Fflters are hybridized with random primed [a P]dCTP-labeled probes 
synthesized from the inserts of several of the protease genes. Hybridization is 
performed at 42 °C overnight in 6X SSC, 0,1% SDS, IXDenhardt's'solution, 100 
(xg^nL denatured herring sperm DNA with 1-2 x 10^ cpm/mL of ^^P-labeled DNA 
5 probes. The filters are washed in O.IX SSC/0,1% SDS, 65 ^C, and escposed on a 
Molecular Dynamics phosphorimager. 

Quantitative PGR analysis 

RNA is isolated from a variety of normal human tissues and cell lines. 

10 Single stranded cDNA is synlhesized from 10 [xg of each RNA as described above 
using the Superscript Preamplification System (GibcoBRL). These single strand 
templates are then used in a 25 cycle PGR reaction with primers specific to each 
clone. Reaction products are electrophoresed on 2% agarose gels, stained with 
ethidium bromide and photographed on a UV Ught box. The relative mtensity of the 

1 5 STK-specific bands were estimated for each sample. 

DNA Array Based Expression Analvsis 

Plasmid DNA array blots are prqiared by loading 0.5 |j,g d^iatured plasmid 
for each protease on a nylon membrane. The [y^^P]dCTP labeled single stranded 

20 DNA probes are synthesized from the total RNA isolated from several human 
immune tissue sources or tumor cells (such as thymus, dendrocytes, mast cells, 
monocytes, B ceUs (primary, Jurkat, RPMI8226, SR), T cells (CD8/CD4+, THl, 
TH2, GEM, MOLT4), K562 (megakaryocytes). Hybridization is performed at 42 
for 16 hours in 6X SSC, 0.1% SDS, IX Denhardt's solution, 100 p.g/mL denatured 

25 herring sperm DNA with 10^ cpm/mL of [7^^P]dCTP labeled single stranded probe. 
The fiaters are washed m O.IX SSC/0,1% SDS, 65 **C, and exposed for quantitative 
analj^is on a Molecular Dynatnics phosphorimager. 
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EXAMPLES: Protease Gene Expression 

Vector Construction 

Materials and Methods 

Expression Vector Construction 
5 Expression constructs are generated for some of the human cDNAs 

including: a) full-length clones in a pCDNA e3q)ression vector; and b) a GST-fusion 
construct containing the catalytic domain of the novel protease fused to the C- 
terminal end of a GST expression cassette; and c) a full-length clone containing a 
mutation within the predicted polypeptide cleaving site within the nrotease domain, 
10 inserted in the pCDNA vector . 

These mutants of the protease might function as dominant negative 
constructs, and will be used to elucidate the function of these novel proteases. 

EXAMPLE 6: Generation of Specific Immunoreagents to Proteases 
15 Materials and Methods 

Specific immunoreagents are raised in rabbits against KLH- or MAP- 

conjugated synthetic peptides corresponding to isolated protease polypeptides. C- 

terminal peptides were conjugated to KLH with glutaraldehyde, leaving a firee C- 

terminus. Internal peptides were MAP-conjugated with a blocked N-rterminus. 
20 Additional umnunoreageniB can also be generated by immunizing rabbits with the 

bactedally expressed GST-fiision proteins containing flie qj^toplasmic domains of 

each novel PTKl or STK. 

The various immune sera are fixst tested for teactivily and selectivity to 

recombinant protein, prior to testing for endogenous sources. 

25 

Western blots 

Proteins in SDS PAGE are transferred to immobilon membrane. The 
washing buffer is PBST (standard phosfphate-bufiEesred saline pH 7.4 + 0.1% Triton 
X-100). Blocking and antibody incubation buffer is PBST +5% miDc Antibody 
30 dilutions are varied fix)m 1:1000 to 1:2000. 
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EXAMPLE 7: Recombinant Expression and Biological Assays for Proteases 
Materials and Methods 

Transieat Expression of Proteases in Mammalian Cells 
5 The pcDNA expression plasmids (1 0 |iig DNA/1 00 mm plate) containing the 

protease constracts are introduced iato 293 cells with lipofectamine (Gibco BRL), 
After 72 hours, the cells are harvested in 0.5 mL solubilization buffer (20 mM 
EEPES,pH735, 150mMNaCl, 10% glycerol, 1% Triton X-100, LSmMMgCk, 1 
mM EGTAu, 2 mM phenylmethylsulfonyl fluoride, 1 |Lig/mL aprotinin). Sample 

10 aliquots are resolved by SDS polyacrylamide gel electrophoresis (PAGE) on 6% 
acrylainide/0.5% bis-aciylamide gels and electrophoreticaUy transferred to 
nitrocellulose. Non-specific binding is blocked by preincubating blots in. Blotto 
(phosphate buffered saHne containing 5% w/v non-fat dried milk and 0.2% v/v 
nonidet P-40 (Sigma)), and recombinant protein is detected using the various anti- 

15 peptide or anti-GST-fusion specific antisera. 



In Vitro Protease Assays 

In vitro Protease Assay Usitig Fluorogenic Peptides 

Assays are carried out usiug a spectrofluorometer, such as Perkin-Ehner 

20 204S. The standard reaction mixtures (100 ^1) contains 200 mM Tris-HCl, pH8.5, 
and 200 p.M fluorogenic peptide substrate. After enzyme addition, reaction mixtures 
are incubated at 37 °C for 30 min and terminated by addition of 1 .9 ml of 125 mM 
ZnS04 (Bremier, C, and Fuller, R. S., 1992, Proc. Natl Acad, Set U. S. A. 89:922- 
926). The precipitate is removed by centrifugation for 1 min in a microcentrifuge 

25 (15,000 X g), and the rate of product (7-amino-4-methyl-coiunarin) released into the 

supernatant solution is determiaed fluorometrically [ (excitation) = 385 nm, 

(emission) = 465 mn]. Examples of substrates used in the literature include: Boc- 

Gly-Arg-Arg-4-methylcoumaryl-'7-amide (MCA), Boc-Gln-Arg-Arg-MCA, Z-Arg- 

Arg-MCA, and pGlu-Arg-Thr-Lys-Arg-MCA. Stock solutions (100 mM) are 

30 prepared by dissolving peptides in dimethyl sulfoxide that are then diluted in water 
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to 1 roM working stock before use. (Details of tbis assay can be found in: R. Yosu^ 
et al. J. Biol Chem., Vol. 275, Issue 14, 9963-9969, April 7, 2000 which is 
incorporated herein by reference in its entirety including any figures, tables, or 
drawings.) 

5 

Protease assay in intact cells using fluorogenic peptides- 

Calpain activity is measured by the rate of generation of the fluorescent 
product, AMC, from intracellular thiol-conjugated Boc-Leu-Met-CMAC (Rosser, B. 
a. Powers, S. P., and Gores, G. J. (1993) J. Biol Chem, 268, 23593-23600). Cells 

10 are dispersed, grown on glass coverslips, continuously superfiised with physiologic 
saline solution at 37 "^C, and sequentially imaged with a quantitative fluorescence 
imaging system. At t = 0, Boc-Leu-Met-CMAC (10 ^M, Molecular Probes) is 
introduced into the superfiision solution, and mean fluorescence intensity (excitation 
350 nm, emission 470 nm) of individual cells is measured at 60-s intervals. At 10 

15 min, TNF- (30 ng/ml) is added to the superfiision solution with 10 jiM Boc-Leu- 
Met-CMAC. The slope of the fluorescence change with respect to time represents 
the intracellular calpain activity (Rosser, et al:, 1993, J. Biol. Chem, 268:23593- 
23600). For calpain assays in whole cell populations, suspension cultures of cells 
are loaded with 10 jiM Boc-L^u-Met-CMAC, and changes in intracellular 

20 fluorescence are measured prior to and after TNFalpha addition at 37 using a 
FACS Vantage system. Cellular fluorescence of AMC is measured using a 360-nm 
excitation filter and a 405-nm long-pass emission filter. (Details of this assay can be 
found m: Han, et al, 1999, J Biol Chem^ 274:787-794 which is incorporated herdn 
by reference in its entirety including any figures, tables, or drawings) 

25 

Protease assay using chromogenic substrates 

The proteolytic activity of enzymes is measured using a conamercially 
available assay system (Athena Bnvironmental Sciences, Inc.). The assay employs a 
universal substrate of a dye-protein conjugate cross linked to a matrix. Protease 
30 activity is determined spectrophotometricaUy by measuring the absofbance of the 



wo 01/83782 



PCTAJSOl/14431 



dye released from the matrix to the supernatant Reaction vials containing the 
enzyme and substrate are incubated for 3 h at 37 **C. The activity is measured at 
different incubation times, and reactions are terminated by adding 500 ]il of 0.2 N 
NaOH to each vial. The absorbance of the supernatant in each reaction vial is 
5 measured at 450 nm. The proteolj^c activity is monitored using 10 |xl 

(approximately 10 ng) of purified protein incubated with 5 \ig of -casein (Sigma) in 
50 mM Tris-HCl (pH 7.5) for 30 min, 1 h or 2 h at 37 ^C. The reaction products are 
resolved by SDS-polyacrylamide gel electrophoresis and proteins visualized by 
staining with Coomassie Blue (Details of this assay can be found in: Faccio, et al^ 
10 2000, J Biol Chem, 275:2581-2588 which is incorporated herein by reference in its 
entirety including any figures, tables, or drawings). 

Protease assay using radiolabeled substrate bound to membranes- 

Unlabeled protease is nuxed with radiolabeled substrate-containing 

15 membranes in buffer (100 mM HEPES, 100 mM NaCl, 125 \\M magnesium acetate, 
125 \\M zinc acetate, pH 7.5) and incubated at 30 ''C. Typically, each reaction had a 
final volume of 80-100 jil. Each reaction is normalized to the same final 
concentration of lysis buffer components (25 mM Tris, 0.1 M sorbitol, 0.5 mM 
EDTA, 0.01% NaNs, pH 7.5) because liie amount of membranes added to each 

20 reaction is varied. To examine metal ion specificity, reactions are assembled 

without substrate and pretreated with 1.125 mM 1,10-orthophenanthrolnie for 20 
min on ice. Subsequently, metal ions and substrate-containing membranes are 
added, and reactions are initiated by incubation at 30 °C; the additions result in 
dilution of the IJO-orthophenanthroline to a final concentration of 1 mM. The metal 

25 ions are added in the form of acetate salts firom 25-100 mM stock solutions (Zn^^, 
Mg^^ Cu^^ Co^% or Ca^^ that are first acidified with 2 mM concentrated HCl and 
then neutralized with 1 mM HEPES, pH 7.5; this stqp is necessary to achieve fiiH 
solubilization of zinc acetate. For analysis by hnmunopreoipitation^ samples are 
diluted 10-20X with immunoprecipitation buffer (Beifcower, C, and Michaelis, S. 

30 (1991) EMBO /. 10:3777-3785) containing 0.1% SDS, cleared of insoluble material 
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(13,000 X g for 5-10 iiiin at 4 **C), and mmiunoprecipitated with substrate-specific 
antibody. Alternatively, samples are solubiUzedby SDS (final concentration, 0.5%), 
boiled for 3 min, and directly immunoprecipitated after dilution with 
innnunoprecipitation buffer. Immunoprecipitates are subjected to SDS- 
5 polyacrylamide gel electrophoresis as described, fixed for 7 min with 20% 

trichloroacetic acid, dried, and exposed to a Phosphorlmager screen for detection 
and quantitation (Molecular Dynamics, Simnyvale, CA). All of the above reagents 
can be purchased fix)m Sigma. (Details of this assay can be found in: Schmidt, et 
aly 2000, J Biol Chem, 275:6227-6233 which is incorporated herein by reference in 

10 its entirety including any figures, tables, or drawings). Variation of this assay to 
apply to substrate not bound to membrane is straightforward. 

A comprehensive discussion of various protease assays can be found hi: The 
Handbook of Proteolytic Enzymes by Alan J. Barrett (Editor), Neil D. Rawlings 
(Editor), J. Fred Woessner (Editor) (February 1998) Academic Press, San Diego; 

15 ISBN: 0-12-079370-.9 (which is incorporated herein by ref^ence ia its entirety 
including any figures, tables, or drawings). 

Similar assays are performed on bacterially expressed GST-fiision constructs 
of the proteases. 

20 

EXAMPLE 8a: Chromosomal Localization of Proteases 

Materials And Methods 

Several sources were used to find information about the chromosomal localization of 

each of the genes described in this patent application. First, ^cytogenetic map 

25 locations of these contigs were found in the title or text of their Genbank record, or 

by inspection througji the NCBI human genome map viewer 

(http://www.ncbi.nlm.nih-gov/cgi-bin/Entrez/humjsrcli?). Altematively, the 

accession number of a genomic contig (identified by BLAST against NRNA) was 

used to query the Entrez Genome Browser 

30 (http://wwwjicbij3lm.nih.gov/PMGife/Genomes/Ma ), and the 
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cytogenetic localization was read fix)m the NCBI data. A thorougbi search of 
available literature for the cytogenetic region is also made using Medline 
(htlp:/Avww.ncbi.nlm.nih.gov/PubMedymedline.ht^ References for association of 
the mapped sites with chromosomal amphfications found in human cancer can be 
5 fonnd m: Knuutila, et al.. Am J Pathol, 1998, 152:1107-1123. 

Results 

The chromosomal regions for mapped genes are listed Table 2. The chromosomal 
positions were cross-checked with the Online Mendelian Inheritance in Man 

10 database (OMIM, http://www.ncbi.nlm.nih.gov/htbia-post/Omim) ^ which tracks 
genetic information for many human diseases, including cancer. References for 
association of the mapped sites with chromosomal abnormalities foxmd in human 
cancer can be found in: Knuutila, et al.. Am J Pathol, 1998, 152: 1 107-1 123. A third 
source of information on mapped positions was searching published literature (at 

15 NCBI, http://www.ncbi.nhn.nih.gov/entrez/querv.fcgi^ for documented association 
of the m^ped position with human disease. 

The following section describes various diseases that map to chromosomal 
locations estabhshed for proteases included in this patent apphcation. The protease 
20 polynucleotides of the present invention can be used to identify individuals who 

have, or are at risk for developing, relevant diseases. As discussed elsewhere in this 
application, the polypeptides and polynucleotides of the present invention are useM 
in identifying compounds that modulate protease activity, and in turn amehorate 
various diseases. 

25 

SGPrUO SEQ ID NO:l Ip33/lpl3.3 

Novel recurrent genetic imbalances in human hepatocellular carcinoma cell lines 
identified by comparative genomic hybridization, (Hepatology. 1999 
Apr;29(4): 1208-14.) Chromosome 1 alterations in breast cancer: aUehc loss on Ip 
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and Iq is related to lymphogenic metastases and poor prognosis. (Genes 
Chromosomes Cancer. 1992 Nov;5(4):3 11-20.). 

SGPrl97 SEQ ID NO:2 6p21.1 
5 Genetic imbalaaces with impact on survival in head and neck cancer patients. (Am S 
Pathol. 2000 Aug;157(2):369-75.). Systematic screening of the LDL-PLA2 gene for 
polymorphic variants and case-control analysis in. schizophrenia. (BiochemBiophys 
Res Commim. 1997 Dec 29;241(3):630-S.) 

10 SGPrOOS SEQIDNO:3 lp33 

Novel recurrent genetic imbalances in human hepatocellular carcinoma cell lines 
identified by comparative genomic hybridization. (Hepatology. 1999 
Apr;29(4): 1208-14.) Chromosome 1 alterations in breast cancer: allehc loss on Ip 
and Iq is related to lymphogenic metastases and poor prognosis. (Genes 

15 Chromosomes Cancer. 1992 Nov;5(4);31 1-20.). 

SGPr078 SEQ ID NO:4 llpl5 

Use of horizontal ultrathin gel electrophoresis to analyze allelic deletions in 
chromosome band llpl5.5 in gliomas. (Neuro-oncol. 2000 Jan;2(l):l-5.). 

20 Loss of heterozygosity and heterogeneity of its appearance and persisting ia the 

course of acute myeloid leukemia and myelodysplastic syndromes. CLeuk Res. 2001 
Jan;25(l):45-53.). Chromosomal localization of two genes imderlying late-infiintile 
neuronal ceroid lipofiiscmosis. (Neurogenetics. 1998 Mar;l(3):217-22.). 
The usher syndromes also map to this location. (Am J Med Genet 1999 Sep 

25 24;89(3):158-66.) 

SGPr084-2 SEQ ID NO:5 12ql 1 

Fine genetic mapping of diffuse non-q>idennol3^c palmoplantar keratodenna to 
chromosome 12ql l-ql3: exclusion of the mapped type n keratins. (Exp Dermatol. 
30 1999 Oct;8(5):388-91.). 
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SGPrOOP SEQ ID NO:6 1 lq22 

Restricted chromosome breakpoint sites on 1 Iq22-q23.1 and 1 lq25 in various 
hematological malignancies without MLL/ALL-1 gene rearrangement. (Cancer 
5 Genet Cytogenet 2001 Jan l;l24(l):27-35.). Molecular characterization of deletion 
at 1 lq22.1-23.3 in mantle cell lymphoma. (Br J Haematol. 1999 Mar;104(4):665- 
71 .). Structmre and chromosome localization of the human CASP8 gene (implicated 
iatumorigenesis, with loss of heterogeneity (LOH)). (Gene. 1999 Jan 
21;226(2):225-32. Reduced expression of adhesion molecules and cell signaling 
10 receptors by chronic lymphocytic leukemia cells with 1 Iq deletion. (Blood. 1999 Jan 
15;93(2):624"31.)- 

SGPr286 SEQ ID NO:7 16pl3.3 

Monosomy for the most telomeric, gene-rich region of the short arm of human 
15 chromosome 16 causes minimal phenot3^ic eJBfects (Eur J Hum Genet. 2001 

Mar;9(3):217-225.). Identification of a subtle t(16;19)(pl3,3;pl3.3) in an infant 
with multiple congenital abnormalities using a 12-colour multiplex FISH telomere 
assay, M-TEL. (Eur J Hum Genet. 2000 Dec;8(12):903-10). Familial Mediterranean 
fever in the 'Chuetas' of Mallorca: a question of Jewish origin or genetic 
20 heterogeneity (Eur J Hum Genet 2000 Apr,8(4):242-6.). Familial mental 

retardation sjmdrome ATR-16 due to an inherited cryptic subtelomeric translocation, 
t(3;16)(q29;pl3.3) (Am J Hum Gotiet. 2000 Jan;66(l): 16-25). Autosomal dominant 
polycystic kidney disease: clues to pathogenesis. (Hum Mol Genet 
I999;8(10):1861-^. jReview). 

25 

SGPrOOS SEQ ID NO:8 2p23 

Familial syndromic esophageal atresia (Am J Hum Genet 2000 Feb;66(2):436-44,). 
Cfaromosonaal rearrangements in acute myelogenous leukemia involving loci on 
chromosome (Leukemia. 1999 Oct;13(10):1534-8.). Association and linkage 
30 analysis of candidate chFomosomal regions in multiple sclerosis: indication of 

173 



wo 01/83782 



PCTAJSOl/14431 



disease genes in disease genes in 12q23 and 7ptr-15 (Bur J Hum Genet 1999 Feb- 
Mar;7(2):110-6.). 

SGPrl98 SEQ ID NO:9 lq42 
5 Familial effort polymorphic ventricular arrhythmias in arrhythmogenic right 

ventricular cardiomyopathy m^ to chromosome lq42-43 (Am J Cardiol. 2000 Mar 
l;85(5):573-9,). Replication linkage study for prostate cancer susceptibility genes 
(Prostate. 2000 Oct 1;45(2):106-14.). Linkage analyses at the chromosome 1 loci 
lq24-25 (HPCIX lq42.2-43 (PCAP), and lp36 (CAPB) in famiUes with hereditary 
10 prostate cancer (Am J H\mi Genet. 2000 Feb;66(2):539''46.). Clinical profile and 
long-term follow-up of 37 families with arrhythmogenic right ventricular 
cardiomyopathy 

(J Am Coll Cardiol. 2000 Dec;36(7):2226-33.) Arrhythmic disorder mapped to 
chromosome Iq42-q43 causes malignant polymorphic ventricular tachycardia in 
15 structurally normal hearts (J Am Coll Cardiol. 1999 Dec;34(7):2035-42.). Analysis 
of chromosome lq42.2-43 in 152 fmnilies with high risk of prostate cancer. (Am J 
Hum Genet. 1999 Apr;64(4):1087-95.). A genome-wide search for susceptibility 
genes in human systemic lupus erythematosus sib-pair families (Proc Natl Acad Sci 
U S A. 1998 Dec 8^,95(25): 14875-9.). 

20 

SGPr21G SEQ ID NO: 10 19ql3.2 

A microdeletion in 19ql3.2 associated with mental retardation, skeletal 
malformations, and Diamond-Black&n anaemia suggests a novel contiguous gene 
syndrome (J Med Genet 2000 Feb;37(2):128"31.). A microdeletion syndrome due 

25 to a 3-Mb deletion on 19ql3.2— Diamond-Black&n anemia associated with 
macrocq>haly, hypotonia, and psychomotor retardation. (Clin Genet 1999 
Jun;55(6):487-92.)- Diamond-Blackfen Anaemia: an overview. (Paediatr Drugs. 
2000 Sep-Oct;2(5):345-55. Review.) A microdeletiott in 19ql3.2 associated with 
mental retardation, skeletal malformations, and Diamond-Blackfan anaemia suggests 

30 a novel contiguous gene syndrome. (J Med Genet, 2000 Feb;37(2): 128-31.). 
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SGPr290.2 SEQIDNOrll 2p23 

Familial syndromic esophageal atresia (Am J Hum Genet. 2000 Feb;66(2):436-440. 
Chromosomal rearrangements in acute myelogenous leukemia involving loci on 
5 diromosome (Leukemia, 1999 Oct;13(10): 1534-8.). Association and linkage 
analysis of candidate chromosomal regions in multiple sclerosis: indication of 
disease genes in disease genes ia 12q23 and 7ptr-15 (Eur J Hum Geuet 1999 Feb- 
Mar;7(2):110-6.). 



10 SGPrlie SEQIDNO:12 6pl2 

Familial patent ductus arteriosus and bicuspid aortic valve with hand anomalies: a 
novel heart-hand syndrome, (Am J Med Genet. 1999 Nov 19;87(2): 175-9.) Char 
syndrome, an inherited disorder with patent ductus arteriosus, maps to chromosome 
6pl2-p21. (Circulation. 1999 Jun 15;99(23):3036-42.). Clinical features of 

15 autosomal dominant congenital nystagmus linked to chromosome 6pl2. (Am J 
Ophthalmol. 1998 Jan;125(l):64-70.). Linkage analysis of candidate regions for 
coeliac disease genes. (Himi Mol Genet 1997 Aug;6(8):1335-9.). Fine mapping of 
MEPl A, the gene encoding the alpha subunit of the metalloendopeptidase mqprin, to 
human chromosome 6P21. (Biochem Bioph)^ Res Conmiun. 1995 Nov 

20 13;216(2):630-5.). Genetic linkage studies in familial frontal epilepsy: exclusion of 
the human chromosome regions homologous to the EH mouse locus. (Epilepsy 
Res. 1995Nov;22(3):227-33.) 



SGPr003 SEQroN0:13 2q37 - 

25 The expression of fi:agile sites in lymphocytes of patirats with rectum cancer and 

their first-degree relatives. (Cancer Lett, 2000 May 1;152(2):201-90. Anterior 

chamber eye anomalies, redundant skin and syndactyly— a new syndrome associated 

with breakpoints at 2q37.2 and 7q363. (Clm Dysmorphol. 1999 Jul;8(3):157-63.). 

Wilms' tumor and gonadal dysgenesis in a child with the 2q37.1 deletion syndrome. 

30 (Clin Genet. 1998 Apr;53(4):278-80.). A case of Albri^fs hereditary 
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osteodystropliy-like syndrome complicated by several endocrinopafhies: normal Gs 
alpha gene and chromosome 2q37. (J Clin Endocrinol Metab. 1998 May;83(5):1563- 
5.). Albright hereditary osteodystrophy and del(2) (q37.3) in four unrelated 
individuals. (Am J Med Genet 1995 Jul 31;58(l):l-70. 
5 Oguchi disease: suggestion of linkage to markers on chromosome 2q. 

(J Med Genet 1995 May;32(5):396-8.). Malfoimation syndrome with t{2;22) in a 
cancer family with chromosome instability. (Cancer Genet Cytogenet 1989 
Apr;38(2):223-70. 

10 SGPrOie SEQIDNO:14 8pll.l 

FGFRl and MOZ, two key genes involved in malignant hemopafhies linked to 
rearrangements within the chromosomal region 8pl 1-12. (BuU Cancer. 2000 
Dec;87(12):887-94. Review). 5qll, 8pll, and 10q22 are recurrent chromosomal 
breakpoints in prostate cancer cell lines. (Genes Chromosomes Cancer. 2001 

1 5 Feb;30(2); 1 87-95.). Unusual breakpoint distribution of 8p abnormalities in T- 
prolymphocytic leukemia: a study with YACS mapping to 8pll-pl2. 
(Cancer Genet Cytogenet. 2000 Sep;121(2):128-32). Loss of hetero2ygosity at 
chromosome segments 8p22 and 8pl 1.2-2 LI in transitional-cell carcinoma of the 
urinary bladder. Qnt J Cancer. 2000 May 15;86(4):50L5). 

20 

SGPr352 SEQIDN0:I5 19pl3.3 

Clinical characteristics of hereditary cerebrovascular disease in a large family from 
Colonabia (Rev NeuroL 2000 Nov 16-30;31(10):901-70- Molecular genetic 
alterations in hamartomatous polyps and carcinomas of patients with Peutz-Jeghers 

25 syndrome. (J Clin PalhoL 2001 Feb;54(2):126-3L). Identification of a subtle 

t(16;19)(pl3.3;pl3.3) in an infant with multiple congenital abnomialities using a 12- 
colour multiplex FESH telomere assay, M-TBL. (Eur J Hum Genet 2000 
Dec;8(12):903-10.). Ideaitification of a locus for autosomal dominant polycystic 
liver disease, on chromosome 19pl3.2-13.L (Am J Hum Genet. 2000 

30 Dec;67(6):1598-604.). Fine mapping of a disttnctive autosomal dominant vacuolar 
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neuromyopathy using 1 1 novel microsatellite markers firom chromosome band 
19pl33. (Eur J Hum Genet. 2000 Oct;8(10):809-12.). 
Genomewide scan in gennan families reveals evidence for a novel psoriasiB- 
susceptibility locus on chromosome 19pl3. (Am J Hum Genet. 2000 
5 Oct;67(4): 1020-40. Genomewide Search in Canadian FamiUes with Iiiflammatory 
Bowel Disease Reveals Two Novel Susceptibility Loci. (Am J Hum Genet 2000 
Jun;66(6):1863-.1870.) 

SGPrOSO SBQn)NO:16 5ql5.3 
10 Mucolipidosis type IV: Novel MCOLNl mutations in Jewish and non- Jewish 

patients and the frequency of the disease in the Ashkenazi Jewish population, (Hum 
Mutat 2001 May;17(5):397-402.) Myocarditis, a Rare but Severe Manifestation of 
Q Fever: Report of 8 Cases and Review of the Literature. (CUn Infect Dis. 2001 May 
15;32(10):1440"1447.) 

15 

SGPr282 SEQIDNO:17 16pl2.3 

Linkage of benign familial infantile convulsions to chromosome 16pl2-ql2 suggests 
allelism to the infantile convulsions and choreoathetosis syndrome. (Am J Hum 
Genet. 2001 Mar;68(3):788-94.). A second-generation genomewide screen for 

20 asthma-susceptibility alleles in a founder population. (Am J Hum Genet. 2000 
Nov;67(5): 1 154-62.). Evidence of further genetic heterogeneity in autosomal 
dominant medullary cystic kidney disease. (Nephrol Dial Transplant. 2000 
Jun;15(6):818~21.) Localization of a gene for familial juvenile hyperuricemic 
nephropathy causing underexcretion-type gout to 16pl2 by genome-wide linkage 

25 analysis of a large family (Arthritis Rheum. 2000 Apr;43(4):925-'90. Localization of 
a hereditary neuroblastoma predisposition gene to 16pl2-<pl3 (Med Pediatr QncoL 
2000 Dec;35(6):526-30.). Identifying genes predisposing to atopic eczema (J 
Allergy Clin immunoL 1999 ov;104(5):1066-70.). Molecular genetics of the 
neuronal ceroid lipofuscinoses, (Epilepsia. 1999;40 Suppl 3:29-32.). Thirty years of 

30 Batten disease research: present status and future goals. 
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(Mol Genet Metab. 1999 Apr;66(4):231-3.). 

SGPr046 SEQIDNO:18 16q23 
A genome-wide family-based liakage study of coeliac disease. 
5 (Ann Hum Genet. 2000 Nov;64(Pt 6):479"90.). Pleiotropic syndrome of dehydrated 
hereditary stomatocytosis, pseudohyperkalemia, and perinatal edema maps to 
16q23-q24. (Blood. 2000 Oct l;96(7):2599-605.). Identification and fine mapping 
of a region showing a higji frequency of allelic imbalance on chromosome 16q23.2 
that corresponds to a prostate cancer susceptibility locus. (Cancer Res. 2000 Jul 

10 1 ;60(13):3645-9.). Concurrent and independent genetic alterations in the stromal 
and epithelial cells of mammary carcinoma: implications for tumorigenesis, (Cancer 
Res. 2000 May 1 ;60(9):2562-6.). A 700-fcb physical map of a region of 16q23.2 
homozygously deleted in multiple cancers and spanning the common fragile site 
FRA16D. (CancerRes. 2000 Mar 15;60(6):1690-7.). Prognostic significance of 

15 allelic imbalance of chromosome arms 7q, 8p, 16q, and 18q in stage T3N0M0 
prostate cancer. (Genes Chromosomes Cancer. 1998 Feb;21(2):131-43.) Loss of 
heterozygosity at 16q24.1-q24.2 is significantly associated with metastatic and 
aggressive behavior of prostate cancer. (CancerRes. 1997 Aug 15;57(16):3356-9.). 

20 SGPr060 SEQIDNO:19 15q26 

A genome-wide search for susceptibility genes in human systemic lupus 
erythematosus sib-pair families. (Proc Natl Acad Sci USA. 1998 Dec 
8;95(25); 14875-9.). Linkage analysis of candidate regions for coeliac disease genes. 
(Hum Mol Genet.1997 Aug;6(8): 1335-9-). 

25 

SGPr068 SEQIDNO:20 10q22 

Autosomal dontiinant myofibrillar myopathy with arrh3dhmogenic right ventricular 

cardiomyopathy linked to chromosome lOq. (Ann Neurol. 1999 Nov;46(5):684-92.) 

Construction of a high-resolution physical map of the chromosome 10q22-q23 

30 dilated cardiomyopathy locus and analysis of candidate genes. (Genomics. 2000 Jul 
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15;67(2):109-27.)- Chromosomal basis of adenocarcinoma of the prostate. (Cancer 
Invest. 1999;17(6):441-7.) Allele loss in colorectal cancer at the Cowden 
disease/juvenile polyposis loctis on lOq (Cancer Genet Cytogenet. 1997 
Aug;97(l):64-90 Identification of a genetic locus for familial atrial fibrillation. (N 
5 Engl JMed. 1997 Mar 27;336(13):905-11.). 

SGPr096 SEQIDNO:21 3pl4 

The relationship between genetic susceptibility to head and neck cancer with the 
expression of common firagile sites. (Head Neck. 2000 Sep;22(6):591--8.). 

10 Concurrent and independent genetic alterations in the stromal and q>ithelial cells of 
mammary carcinoma: implications for tumorigenesis. (Cancer Res. 2000 May 
l;60(9):2562-6.) Prognostic implication of microsatellite alteration profiles in early- 
stage non-smaU cell limg cancer. (CUn Cancer Res. 2000 Feb;6(2):559-65). 
Loss of heterozygosity at chromosomes 3, 6, 8, 11, 16, and 17 in ovarian cancer: 

15 correlation to cUnicopathological variables. (Cancer Genet Cytogenet 2000 Oct 
l;122(l):49-'54.). 

SGPrll9 SEQIDNO:22 12qll 

Fine genetic mapping of difEuse non-epidermolytic palmoplantar keratoderma to 
20 chromosome 12ql l-ql3: exclusion of the m^ped type H keratins. (Exp Dermatol. 
1999 Oct;8(5):388-9I.). 

SGPrl43 SEQIDNO:23 20pl3 
Hallervorden-Ppatz disease (OMIM 234200). 

25 

SGPrl64 SEQ ID NO:24 1 lq25 

Deletion mapping of chromosome segment Ilq24-q25, exhibiting extensive allelic 
loss in early onset breast cancer, (hit J Cancer. 2001 Apr 15;92(2):208-13.). 
Restricted chromosome breakpoint sites on 1 Iq22-q23.1 and 1 lq25 in various 
30 hematological malignancies without MLL/ALL-1 gene rearrangement. (Cancer 
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Genet Cytogenet. 2001 Jan l;124(l):27-35.). Autozygosity mapping, to 
chromosome 1 lq25, of a rare autosomal recessive syndrome causing histiocytosis, 
joint contractures, and sensorineural deafiiess. (Am J Hum Genet. 1998 
May;62(5):1123-80- Tertiary trisomy (22qllq),47,+der(22),t(ll;22). (Hum Genet 
5 198OFeb;53(2):173-70. 

SGPr281 SEQIDNO:25 5q31 

Ihterleuldn-5 is at 5q31 and is deleted in the 5q- syndrome. (Blood. 1988 
Apr;71(4):l 150-2.). Lack of association between the interferon regulatory factor-1 

1 0 (IRF 1) locus at 5q3 1 . 1 and multiple sclerosis in Germany, northern Italy, Sardinia 
and Sweden. (Genes immun. 2000;l(4):290-2.). Childhood asthma: aspects of 
global environment, genetics and management. (Changgeng Yi Xue Za Zhi. 2000 
Nov;23(ll):641-61. Review.). Association and Unkage of atopic dermatitis with 
chromosome 13ql2-'14 and 5q31-33 mark^s. J Invest DermatoL 2000 

15 Nov;l 15(5):906-8. Deletion of 5q31 is observed in megakatyocytic ceUs in patients 
with myelodysplastic syndromes and a del(5q), including the 5q- syndrome, (Genes 
Chromosomes Cancer. 2000 Dec;29(4):350-2.). Bthnic differences in genetic 
susceptibility to atopy and asthma in Singapore. (Aon Acad Med Singapore. 2000 
May;29(3):346-50. Review.). Genomewide scan for prostate cancer-aggressiveness 

20 loci. (Am J Hum Genet. 2000 Jul;67(l):92-9.). Molecular genetic analysis of 
malignant ovarian germ cell tumors. (Gynecol QncoL 2000 May;77(2):283-'8.). 

SGPr075 SEQXDNO:26 Unm^ped 

25 

SGPr292.2 SEQIDNO:27 10q26 

Sequence homology between 4qter and lOqter loci facilitates the instability of 
subtelomeric Kpnl repeat units implicated in &ciosc^ulohumeral muscular 
dystrophy. (Am J Hum Genet. 1998 Jul;63(l):181-900 Frequent loss of 
30 hetero2ygosity on chromosome lOq in muscle-invasive transitional cell carcinomas 
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of the bladder. (Oncogene. 1997 Jun 26;14(25):3059>.66.). Allelic loss on 
chromosome 10 in prostate adenocarcinoma. (Cancer Res. 1996 May 1;56(9):2143- 
7.) Severe midline fusion defects in a newborn with 10q26 — qter deletion. (Ann 
Genet 1989;32(2):124-5.) 

5 

SGPr069 SEQ ID NO:28 lp363 

Neurodevelopmental profile of a new dysmorphic syndrome associated with 
submicroscopic partial deletion of lp36.3. (Dev Med Child Neurol. 2000 
Mar;42(3):201-6.). Molecular Cytogenetics in Ewing Tumors: Diagnostic and 

10 Prognostic Information. (Qnkologie. 2000 Oct;23(5):416-422.). Significance of the 
small subtelomeric area of chromosome 1 (lp36.3) in the progression of malignant 
melanoma: FISH deletion screening with YAC DNA probes. (Virchows Arch. 1999 
Aug;435(2):105-1 1). AlleUc loss on chromosome 1 is associated with tumor 
progression of cervical carcinoma. (Cancer. 1999 Oct 1;86(7): 1294-8). Terminal 

15 deletion, del(l)(p36.3), detected through screening for terminal deletions in patients 
with unclassified malformation sjmdromes. (Am J Med Genet. 1999 Jan 
29;82(3):249-53). Pardalmonosomy of chromosome lp36.3: characterization of the 
critical region and delineation of a syndrome. ( Am J Med Genet. 1995 Dec 
4;59(4):467-75). Consistent association of Ip loss of heterozygosity with 

20 pheochromocytomas firom patients with multiple endocrine neoplasia type 2 
syndromes. (Cancer Res. 1992 Feb 15;52(4):770-4.), 

SGPr212 SEQIDNO:29 9q22 

Chromosome 9 deletions and recurrence of superficial bladder cancer: identification 
25 of four regions of prognostic interest. (Oncogene. 2000 Dec 14;19(54):6317-23). 
Exclusion of NF1L3 as the gene causing hereditary sensory neuropathy type I by 
mutation analysis. (Hum Genet. 2000 Jun;106(6):594-6). Chromosomal imbalances 
are associated with a high risk of progression in early invasive (pTl) urinary bladder 
cancer (Cancer Res. 1999 Nov 15;59(22):5687-91). Brachydactyly type B: linkage 
30 to chromosome 9q22 and evidence for genetic heterogeneity. (Am J Hum Genet. 
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1999 Feb;64(2):578-85). A YAC-based transcript map of human chromosome 
9q22.1-q223 encompassing flie loci for hereditary sensory neuropathy type I and 
multiple self-healing squamous epifhehoma. (Genomics. 1998 Jul 15;51(2):277-81). 
Molecular analysis of childhood primitive neuroectodermal tumors defines markers 

5 associated with poor outcome. (J Clin QncoL 1998 Jul;16(7):2478-85). Mutilating 
neuropathic ulcerations in a chromosome 3ql3-q22 linked Charcot-Marie-Tooth 
disease type 2B fiamily. (J Neurol Neurosurg Psychiatry. 1997 Jun;62(6):570-3). 

SGPr049 SEQ ID NO:30 5q233 / 5q31 
10 Interleukin-5 is at 5q31 and is deleted in the 5q- syndrome. (Blood. 1988 

Apr;71(4):1150-2.). Lack of association between the interferon regulatory factor-1 
QKFl) locus at 5q31.1 and multiple sclerosis in Germany, northem Italy, Sardinia 
and Sweden. (Genes hnmun, 2000;l(4):290-2.). Childhood asthma: aspects of 
global environment, genetics and management. (Changgeng Yi Xue Za Zhi. 2000 
15 Nov;23(ll):641-61. Review.). Association and linkage of atopic dermatitis with 
chromosome 13ql2-14 and 5q31-33 markers. J Invest Dermatol. 2000 
Nov;l 15(5):906-8. Deletion of 5q3 1 is observed in megakaiyocytic cells in patients 
with myelodysplastic syndromes and a del(5q), mcluding the 5q- syndrome. 
(Genes Chromosomes Cancer. 2000 Dec;29(4):350-2.). Ethnic differences in 
20 genetic susceptibility to atopy and asthma in Singapore. (Ann Acad Med Sing^ore. 

2000 May;29(3):346-50, Review.). Genomewide scan for prostate cancer- 
aggressiveness loci. (Am J Hum Genet 2000 Jul;67(l):92-9.). Molecular genetic 
analysis of malignant ovarian germ cell tumors. (Gynecol QncoL 2000 
May;77(2):283-8.). 

25 

SGPr026 SEQIDNO:31 lq31 

Genomewide search and genetic localization of a second gene associated with 
autosomal dominant branchio-oto-renal syndrome: clinical and genetic implications. 
(Am J Hum Genet. 2000 May;66(5): 1715-20.). Jumping translocations involving 
30 chromosome Iq in a patient with Crohn disease and acute monocytic leukemia: a 
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review of the literature on jumping translocations in hematological malignancies and 
Crohn disease (Cancer Genet Cytogenet 1999 Mar,109(2):144-9. Review)- 
Molecular analysis of childhood primitive nenroectodermal tumors defines markers 
associated with poor outcome. (J Clin QncoL 1998 Jul;16(7):2478-85). 
5 Moping a gene (SRNl) to chromosome Iq25-q31 in idiopathic nephrotic syndrome 
confirms a distinct entity of autosomal recessive nephrosis. (Hum Mol Genet. 1995 
Nov;4(ll):2155-8). 

SGPr203 SEQIDNO:32 2q37 

10 The expression of firagile sites in lymphocytes of patients wifli rectum cancer and 
their first-degree relatives. (Cancer Lett. 2000 May l;152(2):201-9.). Anterior 
chamber eye anomalies, redundant skin and syndactyly— a new syndrome associated 
with breakpoints at 2q37,2 and 7q36,3, (Clin Dysmorphol. 1999 Jul;8(3):157-63.). 
Wilms' tumor and gonadal dysgenesis in a child with the 2q37.1 deletion syndrome. 

15 (Clm Genet. 1998 Apr;53(4):278-80). Albright hereditary osteodystrophy and del(2) 
(q37.3) in four unrelated individuals. (Am J Med Genet 1995 Jul 31;58(l):l-7). 
Oguchi disease: suggestion of linkage to markers on chromosome 2q. (J Med Genet. 
1995 May;32(5):396-8). Malformation syndrome with t(2;22) in a canca: family 
with chromosome instability. (Cancer Genet Cytogenet 1989 Apr,38(2):223"7). 

20 

SGPrl57 SEQlDNO:33 18q22.3 

Psychiatric disorder in a familial 15;18 ttanslocation and sublocalization of myelin 
basic protein of 18q22.3. (Am JMed Genet 1996 Apr 9;67(2):154-61.). 

25 SGPrl54 SEQroNO:34 lq32.1 

Oncogene amplification in human gliomas: a molecular cytogenetic analysis. 
(Oncogene. 1994 Sep;9(9):2717-22). 
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SGPr088 SEQ ID NO:35 18q23 

Molecular characterization of patients with 18q23 deletions. (Am J Hmn Genet 
1997 Apr,60(4):860~8.) Unbalanced translocation, t(18;21), detected by 
fluor^cence in situ hybridization (FISH) in a child with 1 8q- syndrome and a ring 
5 chromosome 21. (Am J Med Genet. 1993 Jul 1;46(6):647-51). 

EXAMPLE 8b: Candidate Single Nucleotide Polymorphisms (Si>(PB) 

Materials And Methods 
The most common variations in human DNA are single nucleotide pol3TOorphisms 

10 (SNPs), which occur approximately once every 100 to 300 bases. Because SNPs are 
expected to facilitate large-scale association genetics studies, th^e has recently been 
great interest in SNP discovery and detection. Candidate SNPs for the genes in this 
patent were identified by blastn searching the nucleic acid sequences against the 
public database of sequences containing documented SNPs (dbSNP, atNCBI, 

15 http://www.ncbi.nlin.nih.gov/SNP/snpblastpretty.html). dbSNP accession numbers 
for the SNP-containing sequences are given. SNPs were also identified by 
comparing several databases of expressed genes (dbEST, NKNA) and genomic 
sequence (i.e., NRNA) for single basepair mismatches. The results are shown in 
Table 1, in the column labeled "SNPs". These are candidate SNPs - their actual 

20 firequency in the human population was not determined. The code below is standard 
for representing DNA sequence: 



G 


=Guanosiiie 


A 


= Adenosine 


25 T 


^^ThymidiDB 


C 


=Cytidiiie 


R 


=GorA,puRiiie 


Y 


= C or T, pYrimidine 


K 


=GorT,Kjeto 


30 W 


= A or T, Weak (2 H-bonds) 
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S - C or G, Strong (3 H-bonds) 

M =AorC, aMino 

B = G or T (i.e., not A) 

D -=A,GorT(i.e„notC) 

5 H =A,CorT(i.e.,notG) 

V ^A,CorG(i.e„notT) 

N =A,C,GorT, aNy 

X = A,C,GorT 



10 complementary GATCRYWSKMBVDHNX 

DNA 4._^-+-4.-+ 

Strands CTAGYRSWMKVBHDNX 



For example, if two versioiis of a gene exist, one with a "C" at a ffvm position, 
15 and a second one with a 'T: at the same position, then that position is represented as 
a Y, which means C or T. SKPs may be inqiortant in idmtifyingheril^le traits 
associated with a gene. 

Results 

20 The results of SMP identification are contained in Table 2 above, and 

in Example 1, imder the section entitled DESCaEOPTION OF NOVEL PROTEASE 
POLYNUCLEOTIDES. As discussed above, a varietyof SNPs were identified in 
the protease poljoiucleotides of the present invention. 

25 EXAMPLE 9: PemonstrationOf Gene Amplification Bv Southern Blotting 
Materials and Methods 

Nylon membranes are pmrchased finom Boehringer Mannheim. Denaturing 
solution contains 0.4 M NaOH and 0.6 M NaCL Neutralization solution contains 
0.5 M Tris-HCL, pH 7.5 and 1.5 M NaCl. Hybridization solution contains 50% 
30 formamide, 6X SSPE, 2.5X Denhardt's solution, 0.2 mg/mL denatured salmon 
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DNA, 0,1 mg/mL yeast tRNA, and 0.2 % sodimn dodecyl sulfate, Restrictioii 
enzymes are purchased from Boehringer Mannheim. Radiolabeled probes are 
prepared using the Prime-it n kit by Stratagene, The P-actin DNA fragment used for 
a probe template is purchased from Clontech. 
5 Genomic DNA is isolated from a variety of tumor cell lines (such as MCF-7, 

MDA-MB-231, Calu-6, A549, HCT-15, HT-29, Colo 205, LS-180, DLD4, HCT- 
116, PC3, CAPAN-2, MIA-PaCa-2, PANC-1, AsPc-1, BxPC-3, OVCAR-3, 
SKOV3, SW 626 and PA-1, and from two normal cell lines. 

A 10 |ig aliquot of each genomic DNA sample is digested with EcoR I 
10 restriction enzyme and a separate 10 |xg sample is digested with Hind m restriction 
enzyme. The restriction-digested DNA samples are loaded onto a 0.7% agarose gel 
and, following electrophoretic separation, the DNA is c^illary-tratisferred to a 
nylon membrane by standard methods (Sambrook, J. et aL (1989) Molecular 
nictninp;! A Laboratory Manual. Cold Spring Harbor Laboratory). 

15 

EXAMPLE 10: Detection Of Protein-Protein Interaction Through Phage Display 
Materials And Methods 

Phage display provides a method for isolating molecular iuteractions based 
on affinity for a desired bait. cDNA fragments cloned as frisions to phage coat 
20 proteins are displayed on the surface of the phage. Phage(s) interacting with a bait 
are enriched by affinity purification and the insert DNA from individual clones is 
analyzed. 

T7 Phage Display Libraries 

All Ubraries were constructed in the TTSelectl-^lb vector (Novagen) 
25 according to the manufricturer's directions. 
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Bait Presentation 

Protein domains to be used as baits are generated as C-terminal fusions to 
GST and expressed in E. colL Peptides are chemically synthesized and biotinylated 
at the N-teorarams using a long chain spacer biotin reagent. 
5 Selection 

AJiquots of refreshed libraries (10^^-10^^ pfu) supplemented with PanMix 
and a cocktail ofE, coU inhibitors (Sigma P-8465) are incubated for 1-2 hrs at room 
temperature with the immobiKzed baits. Unbound phage is extensively washed (at 
least 4 times) with wash buffer. 
10 After 3-4 i^tmds of selection, bound phage is eluted in 100 pl^ of 1% SDS 

and plated on agarose plates to obtain single plaques. 

Identification of insert DNAs 

Individual plaques are picked into 25 |aL of 10 mM EDTA and the phage is 
disrupted by heating at 70 ""C for 1 0 min. 2 of the disrupted phage are added to 
15 50 \xL PGR reaction mix. The insert DNA is amplified by 35 rounds of thermal 
cycling (94 °C, 50 sec; 50 ^C, lmiI^ 72 **C, Imin). 

Composition of Buffer 

lOx PanMix 

5% Triton X^lOO 
20 10% non-fat dry milk (Carnation) 

lOroMEGTA 

250mMNaF 

250 ^ig/mL Heparin (sigma) 

250 fXg/mL sheared, boiled sahnon sperm DNA (sigma) 
25 0.05%Naazide 
Prepared in PBS 
Wash Buffer 
PBS supplemented with: 
0.5%NP-40 
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25 (xl g/mL heparin 
PGR reaction mix 

1.0 mL IQx PGR buffer (Perkin-Elmer, with 15 roM Mg) 

0.2 mL each dNTPs (10 mM stock) 
5 0.1 mL T7UP primer (15 pmol/pL) GGAGCTGTCGTATTCCAGTC 

0. 1 mL T7DN primer (1 5 pmol/jiiL) 

AACCCCTCAAGACCCGTTTAG 

0.2 mL25 mM MgCla or MgS04 to compensate for EDTA 
Q.S. to 10 mL with distilled water 
10 Add 1 tmit of Taq polymerase per 50 \xL reaction 

LIBRARY : T7 Selectl-.H441 



CONCLUSION 

1 5 One skilled in the art would readily appreciate that the present invention is 

weU ad^ted to carry out the objects and obtain the ends and advantages mentioned, 
as well as those inhereat therein. The molecular complexes and the methods, 
procedures, treatments, molecules, specific compounds described herein are 
presently representative of preferred embodiments, are exeiiq)lary, and are not 

20 intended as limitations on the scope of the invention. It will be readily apparent to 
one skilled in the art that varying substitutions and modifications may be made to 
the invention disclosed herein without departing fix>m the scope and spirit of the 
invention. 

AU patents and publications mentioned in the specification are indicative of 
25 the levels of those skilled ni the art to which the invention pertains. AU patents and 
publications are herein incorporated by refermce to the same extent as if each 
individual publication was specifically and individually indicated to be incorporated 
by reference. 
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The invention illustratively described herein suitably maybe practiced in the 
absence of any element or elements, limitation or limitations which is not 
specifically disclosed herein. Thus, for example, in each instance herein any of the 
terms "comprising," "consisting essentially of and "consisting of maybe replaced 
5 with either of the other two terms. The terms and expressions which have been 
employed are used as terms of description and not of limitatiorL, aad there is no 
intention that in the use of such terms and expressions of excluding any equivalents 
of the features shown and described or portions thereof, but it is recognized that 
various modifications are possible within the scope of the invention claimed. Thus, 

10 it should be understood that although the present invention has been specifically 
disclosed by preferred embodiments and optional features, modification and 
variation of the concepts herein disclosed may be resorted to by those skilled in the 
art, and that such modifications and variations are considered to be within the scope 
of this invention as defined by the appended claims. 

15 In addition, where features or aspects of the invention are described in terms 

of Markush groups, those skilled in the art will recognize that the invention is also 
thereby described in terms of any individual member or subgroup of members of the 
Markush group. For example, if X is described as selected &om the group 
consisting of bromine, chlorine, and iodine, claims for X being broiaodne and claims 

20 for X being bromine and chlorine are fiilly described. 

In view of the degeneracy of the genetic code, other combinations of nucleic 
acids also encode the claimed peptides and proteins of the invention. For example, 
all four nucleic acid sequences GCT, GCC, GCA, and GCG encode the amino acid 
alanine. Therefore, if for an amino acid there exists an average of three codons, a - 

25 polypeptide of 100 amino acids in length will, on average, be encoded by 3100, or 5 
X 1047, nucleic add sequences. Thus, a nucleic acid sequence can be modified to 
form a second nucleic acid sequence, encoding the same polypeptide as encoded by 
the first nucleic acid sequences, using routine procedures and without undue 
experimentation. Thus, all possible nucleic acids that encode the claimed peptides 

3 0 and proteins are also fiilly described herein, as if all were written out in fiill taking 
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into accotint the codon usage, especially that preferred in humans. Furthermore, 
changes in the amino acid sequences of polypeptides, or in the corresponding 
nucleic acid sequence encoding such polypeptide, may be designed or selected to 
take place in an area of the sequence where the significant activity of the 
5 polypeptide remains unchanged. For example, an amiuo acid change may take place 
within a P-tum, away from the active site of the polypeptide. Also changes such as 
deletions (e.g, removal of a segment of the polypeptide, or in the corresponding 
nucleic acid sequence encoding such polypeptide, which does not affect the active 
site) and additions (e.g. addition of more amino acids to the polypeptide sequence 

10 without affecting the function of the active site, such as tihe formation of GST-fiision 
proteins, or additions in the corresponding nucleic acid sequence encoding such 
polypeptide Avithout affecting the function of the active site) are also within the 
scope of the present invention. Such changes to the polypeptides can be performed 
by those with ordinary skill in the art using routine procedures and without undue 

15 experimentation. Thus, all possible nucleic and/or amino acid sequences that can 
readily be determined not to affect a significant activity of the peptide or protein of 
the invention are also fully described herein. 

The invention has been described broadly and generically herein. Each of 
the narrower species and subgeneric groi]5)ings falling within the generic disclosure 

20 also form part of the invention. This includes the generic description of the 

invention with a proviso or negative limitation removing any subject matter firom the 
genus, regardless of whether or not the excised material is specifically recited 
herein. 

Other embodiments are within the following clauns. 
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What is claimed is: 

CLAIMS 

1. An isolated, enriched or pmiQed imcleic acid molecule encoding a 
protease polypeptide^ wherdn said nucleic add molecule comprises a nucleotide 

S sequence that: 

(a) encodes a polypeptide having an anuno add sequence selected fix>m 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
10 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70; 
IS (b) is the complement ofthe nucleotide sequence of (a); 

(c) hybridizes under stringent conditions to the nucleotide molecule of 
(a) and encodes a protease polypeptide. 

2. The nucldc add molecule of claim 1, fixrther coixtprisitig a vector or 
20 promoter effective to initiate transcription in a host cell. 

3. The nucldc add molecule of claim 1, wherein said nucldc acid 
molecule is isolated^ enriched^ or purified from a mammal. 

25 4. The nucldc add molecule of claim 3, wherein said mammal is a 

human. 

S. A nucldc add molecule of claim 1 comprising a nucleic add having 
a nucleotide sequence which hybridizes under stringent conditions to a nucleotide 
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sequence encoding a protease polypeptide having an amino acid sequence selected 
from the groiq) consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
5 ID NO:48, SEQ ID NO:49, SEQ ED NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 
ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

10 

6. An isolated, enriched, or purified protease polypeptide, wherein said 
polypeptide comprises an amino acid sequence at least about 90% identical to a 
sequence selected from the group consisting of those set forth in SEQ ID NO:36, 
SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 

15 SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59. SEQ ID NO:60, SEQ ID NO:61, 
SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 

20 SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID N0:70. 

7. The protease polypeptide of claim 7, wherdba said pol/pqitide is 
isolated, puriBed, or enriched fiom a mammal. 

25 8. The protease pofypeptideofclaim 8, Txiierein said niaDmial is a 

human. 

9. An antibody or antibody fiagmmt having ^lecific binding affinity to 
a protease polypeptide or to a domain of said polypeptide, wherdn said polypeptide 
30 cranprises an amino add sequence selected from the group consistmg of those set 
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forfli in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ TD NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
5 NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62. SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
IDNO:70. 

10 10. A hybridoma which produces the antibody ofClaLm9. 

11. A kit comprising an antibody which binds to a polypeptide of claim 6 
and a negative control antibody. 

12. A method for identifying a svibstance that modulates the activity of a 
15 protease polypeptide comprising the steps of: 

(a) contacting the protease polypeptide substantially identical to an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO;39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 

20 NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51. SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67. SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70 with a 

25 test substance; 

(b) measuring tbe activity of said polypeptide; and 

(c) detemiiniDgwfaellier said substance modulates ttie activity of said 
polypeptide. 
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13. A metiiod for identifying a substance that modulates the activity of a 
protease polypeptide in a cell comprising the steps of: 

(a) expressing a protease polypeptide having substantially identical to an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 

5 NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
10 NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70; 

(b) adding a test substance to said cell; and 

(c) monitoring a change in cell phenotype or the interaction between said 
polypeptide and a natural binding partner. 

15 

14. A method for treating a disease or disorder by administering to a 
patient in need of such treatment a substance that modulates the activity of a 
protease substantially identical to an amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 

20 SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53. 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 

25 SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 

1 5. The method of claim 15, wherein said disease or disorder is selected 
from the group consisting of cancers, inmiune-related diseases and disorders. 
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cardiovascular disease, brain or neuronal-associated diseases, metabolic disorders 
and inflanunatory disorders. 

16. The method of claim 15, wherein said disease or disorder is selected 
5 from the group consisting of cancers of tissues; cancers of blood or hematopoietic 

origin; cancers of the breast, colon, Itmg, prostrate, cervical, brain, ovarian, bladder 
or kidney. 

17. The method of claim 15, wherein said disease or disorder is selected 
10 from the group consisting of central or peripheral nervous system diseases, 

migraines; pain; sexual dysfimction; mood disorders; attention disorders; cognition 
disorders; hypotension; hypertension; psychotic disorders; neurological disordersand 
dyskinesias. 

15 18. The method of claim 1 5, wherein said substance modulates protease 

activity in vitro. 

19. The method of claim 19, wherein said substance is a protease 
inhibitor. 

20 

20. A method for detection of a protease polypeptide in a sample as a 
diagnostic tool for a disease or disorder, wherein said method comprises: 

(a) contacting said sample with a nucleic acid probe which hybridizes under 
hybridization assay conditions to a nucleic acid target region of a protease 
25 polypeptide having an amino acid sequence selected from the group consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SBQ ID NO:38, SEQ ID NO:39, 
SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SBQ ID NO:43, SEQ ID NO:44, 
SBQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, 
30 SEQ ID NO:55, SEQ ID NO;56, SEQ ID NO:57, SBQ ID NO:58, SEQ ID NO:59, 
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SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 
SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO:70, or one or more firagments thereof, with a control nucleic acid 
target region encoding said protease polypeptide, or one or more fragments thereo:^ 
5 and 

(b) detecting differences in sequence or amount between said target region 
and said control target region, as an indication of said disease or disorder. 

25. The method of claim 25, wherein said disease or disorder is selected 
10 from the group consisting of cancers, immune-related diseases and disorders, 

cardiovascular disease, brain or neuronal-associated diseases, metabolic disorders 
and inflammatory disorders. 

26. The method of claim 25, wherein said disease or disorder is selected 
15 from the group consisting of cancers of tissues; cancers of hematopoietic cancers of 

blood or hematopoietic origin; cancers of the breast, colon, lung, prostrate, cervical, 
brain, ovarian, bladder or kidney. 

27. The method of claim 25, wherein said disease or disorder is selected 
20 from the group consisting of central or peripheral nervous systems disease, 

migraines, pain; soxxial dysfrinction; mood disorders; attention disorders; cognition 
disorders; hypotension; hypertension; psychotic disorders; neurological disorders; 
and dyskinesias. 

25 28. An isolated, enriched or purified nucleic acid molecule that 

comprises a nucleic molecule encoding a domain of a protease polypeptide having a 
sequence selected from the group consisting of SEQ ID NO:36, SEQ ID NO:37, 
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, 

30 SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, 
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SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, 
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, 

5 

29. An isolated, enriched or pudfied nucleic acid molecule encoding a 
protease polypeptide vMch comprises a nucleotide sequence that encodes a 
polypeptide having an amino acid sequence that has least 90 % identity to a 
polypeptide selected from the group consisting of those set forth in SEQ ID NO:36, 

10 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

15 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

30. The isolated, enriched or purified nucleic acid molecule according to 
Claim 1 wherein the molecule comprises a nucleotide sequence substantially 

20 identical to a sequence selected from the group consisting of SEQ ID N0:1, SEQ ID 
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, 
SEQ ID NO:8, SEQ IDNO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, 
SEQIDNO:13, SEQIDNO:14,SEQIDNO:15, SEQIDNO:16,SEQIDNO:17, 
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, 

25 SEQ ID NO:23. SEQ ID NO:24, SEQ ID NO:25. SEQ ID NO:26, SEQ ID NO:27, 
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:3 U SEQ ID NO:32, 
SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35. 

3 1 . Aq isolated, ^niched or purified imcleic acid molecule consisting 
30 essentially of about 10-30 contiguous nucleotide bases of a nucleic add sequence . 
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that encodes a polypeptide that is selected ftomthe group consisting of SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO;44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ED NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
5 NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ED NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67. SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

10 32. The isolated, enriched or pvirified nucleic acid molecule of Claim 3 1 

consisting essentially of about 10-30 contiguous nucleotide bases of a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:l, SEQ ID NO:2, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID N0:1 1, SEQ ID NO:12, SEQ ID 

15 NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ IDNO:16, SEQ ID NO:17, SEQ ID 
NO:18, SEQ ID N0:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34, and SEQ ID NO:35. 
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>SGPR_140_SEQ ID NO: 1 

ATGAGGGGCCTTGTGGTATTCCnTGCAGTCmTGCTCTCTCT 

CTCIGCACAAAGGGAAGTCGCTGAGGAGGGCCCTGAAGGAGCGCAGGCTCCTGGAGGA<^ 
AGGAATCACCATTATGCAGTCAGCAGGAAGCACTCCAGCTCTGGGGTGGT^ 
GACCAACTACCTGGATTGTCAGTACTTTGGGAAGATCTACATCGGGACCC^ 
CTTGGTGTTTGATACAGGCTCCCCGGATATCTGGGTGCCCTCTGTCrACTG 

CAGAACCACCAACGCrrCGATCCGTCCAAGTCCTCCACCCAGAACATGGGCAAGTCCCTGTCCATC 

CAGTATGGCACAGGCAGCL^.TGCGGGGCITGCTGGGCTATGACACT 

GACXX::CX1^.CCAGACTGTGGGTCT 

GATOGGATCXJIGGGGCrGGCOTATCX^ 

AATOAa:AGGGGAGCATOCTX:A<:X3^^ 

TGGATACCCATGACTGCAAGAATACTGGCAGTTCACTGTGGACAGGAAGQ^ 

GCTGGATGAGGCCATCITGCATACCTTrGGAAGTGTCATCATTGAC^ 

CGGTGGCTGTCAGGCCATCCTGGACACCGGCACCTCCCTGCTGGTGGGGCCT 

CAACATCCAGCAGGCCATTGGACGCACTGCGGGCCAGTACAATGAGTrrGACATCGACTGCGGGC 

GCCTGAGCAGCATTCCCACGGCTGTCITCGAGATCCACGGCAAGAAGTACCCCCT 

CCTATACCAGCCAGGACCAGGGCITCTGCACCAGTGGTTTCCAGGGTGACrAT^ 

GGATCCtGGGGAATGTCnCATCTGGGAGTATr^ 

GGCTGGCGAAGGCTGTCTGA 

>SCTR.197 SEQIDNO:2 

ATGGATAGATGGAAACATGTAGGGCGGTTACGG^ 

GAAGTGGTGCTGCTTAGAGTGTGCXACCACXXJAGTCTO^ 

GGCCTGCGGCCGCTATATTGAGGACCACGCCCTGAAACACI^^ 

CCV^TGGAAGTCCGGGATCTCTACGTGTTCrGTTACCTGTGCAAGG^ 

CAGAGGGGGACCTGAAGCTGCTAAGAAGCTCCCT^ 

CCGGTGAGACGTGGGCGGACGCTGCGGTCCATGGCITCGGGTGAGGACGTGGTCCrGCC^ 

CGCTCCTCAGGGACAGCCGCAGATGCrCACGGCrrCTGTGGTACX^GGCGTCA^ 

GACGCTGCGGCTGTGGTTCGAGAAGAGCTCX:;CGGGGCCAGGCGAAGCTGGAGCAGCG<^ 

GAGGAGGCCCTGGAGCGCAAGAAGGAGGAGGCGCGGAGGCGGCGGCGCGAGCCGGCCATGGCCC 

CAGGCGTCACGGGCCTGCGCAACCTGGGCAACACCTGCTACATGAACTCCA^^ 

GO^ACCrCCAGAAGTTCCGAGAATGTITCCTCU^ 

CXl^AAAGCCACCAACGGGAAQ^ 

TCOTGAGAAAimCAGGGCCX5AGGC^l^^ 

CATTAGTCGGAGTCTGGAGCTCATCCAGAACAAGGAGCCGAGTTC 

TGAACTGCACACCCTCnTCCGAGTCATGTGGTCCGGGAAGTGGGCCCrrAGTGTCGC^ 

GCTCCACTCAGTGTGGAGCCTGATCCCTGCCnTCCGCGGCrACGACC^ 

TCTCTGCGAGCTGCTGCACAAGGTGCAGCAGGAACTCGAGTCT 

TCATCCCCTTCTCCCAGAGGAAGCrcACCAAACAGGTXJ[^^ 

GGCAGCTGCTCAGTCAGGGAAGGTGGTCTGGCCGTAATCATCGAGAGAAGATrGGGGTCCA 
GTCrTTGACCAGGTATTAACCATGGAACCTTACT 

GAGACCTTTGCCTATGATCTCrCCGCAGTGGTCATGCATCACGGGA^ 

TACACAGCCnATTGCrACAACACAGAGGGAGGGGAGCAGACCCAGGGm 

GGAGTACGGCCTA^GCCAGAGGGAGCTGGCACX^ACX:^ 

>SGPR_005_SEQ ID NO:3 

ATGGGGCCAAGACTCATTCCGTTTCTATITITGT^ 

GGAAAGGCAAGTCTATCCG<X:AGAGAATGGAGGAGCAGGGTGTACrGGAGACGm 

CACCCAAAGGCTGATCCAATTGCCAAGTATTATTTCAATAATGATGCTGCT 

ACCAACTACCTGGATrCTTTCTACm 

GTCTCTTTGATACGGGTTCCrcCAATCTGTAGCCTGCCCTCCAT^ 

CCAATCACAACAGGTTCAATCCCAGCCTGTCCTCCACCTTCAGAAA.CGATGGACAA^ 

TATCCTATGGGAGTGGCAGCCTGAGTGTGTTCCTGGGCTATGACACTGTGACT 

TTGTGA^TAACCAGGAGTITGGCCTGAGTGAGAATGAGCCCAGCGACX^^ 

TTGACGGGATCCTGGGAATGG(XTAa:CAAAC^ 

GGGATGCTGCAGCAGAGCCAGCrrACrCAGCXXXJTC^ 

CGCX^AGTATTOTGGAGAQCTCATCXn^^ 

TGGACCCCTGTCUVGCCCGGAACTGTACrGGCAGATTGCCATa^ 
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GCCACntKKJrTOTGCTCTGAGGGTTGC^ 
CCTCAGCAGTACATGGOn'CCrTCC^^ 

GTGGTCAACTGCAGCTACATACAGAGCATGCCCAOIUITCACX^ 
CCrCTGCCrCCCTCTGAATATGTCITCAATAACAATG^ 
TGCCTGCCCTCCCGCAGTGGGCAGCCCCTCTGGATrCTGGGGGATGTC^ 
TCrGTCTATGACATGGCCAACAACAGGGTGGGCrTT 

>SGPR_078 SEQIDNO:4 

ATGCAGCOCTCCAGCCTTCTGCCGCTCGCCCrCTGCCTGC^^ 

GGATCCCGCTGCACAAGTTCACGTCCATCCGCCGGACCATGTCGGAGGTTGGGGGCrCT 

GACCTGATTGCCAAAGGOXX^GTCTCAA^ 

CATItXCGAGGTGCrCAAGAACTAC^ 

CCCCCCAGTGCITCACAGTCGTCITCGACA 

CAAACTGCTGGACATCGCITGCTGGATCCACCACAAGTACAACAGCGACAAG 

TTAAGAATGGTACCTCGTTrGACATCCACrATGGCTCGGGCAGCCT 

ACACTGTGTCGGTGCCCTGCCAGTCAGCGTCGTCAGCCTCTGCCCTGGGCGGTGTC^^ 

GGCAGGTCnnrrGGGGAGGCCACCAAGCAGCCAGGCATCACCITCATCGCAGCCAAGW^ 

ATCCTGGGCATGGCCTACCCCCGCATCTCCGTCAACAAC^ 

CAGCAGAAGCTGGTGGACCAGAACATCriTCrca^ 

TGGGGGTGAGCTGATGCTGGGTGGCAC^GACTCCAAGTATTACAAGGGTTC^^ 

TGTCACCCXSCAAGGCOACTGGCAGGTCCACCTGGACCAGGTGG^ 

TGTGCAAGGAGGGCrrGTGAGGa:ATTGTGGACAC^^ 

gaggtgcgcgagctgcagaaggccatcxsgggcoitgc^^ 

ctgtgagaaggtgtccaccctgcccgogatcacactgaagct 

ccccagaggactacacgcrcaaggtgtcgcaggccgggaagacccrctgcct^ 

ggcatggacatcccgccacccagcgggccactctggatcctoggcgacgtcn^ 

tacacrgtgtttgaccgtgacaacaacagggtqggcitcgc^ 

>sgpr_084_seq id no;5 

atggctctcctgaccaatcractgcccctgtgct^^ 

gosggccgggccgggggccggttggccggcgccgctatgcgcgcaagcagct 

tacaagcaatttgtgcccxkk:gtgccagAgcggacc 

GGTGGCAAGGGGCTCCGAGaKnraX^ 

GGATGAGGAGAACAGTGGAGCCGACCX3CCTOATCACGGAQOT 

TGGCCATTGCCGTGATGAACATGTCGCCCGGAGTGCGCCTACGAGTGACTG 

GACGGCCACCACGCTCAGGATTCACrCCACTACGAAGGCCGTGCm 

CGCGACCGCAACAAGTATGGGTTGCTGGCXJCGCCrrCGCAGTGGAAGCCGGt^ 

CTACGAGTCiXIGCAACCACGTCCACGTGTCGGTCAAAGCrrGATAACTCACrGGCGGTC^ 

GCGGCTGCTTTCCGGGAAATGCAACTGTGCGCCTGTGGAGCGGCGAGCG 

CTGCACCGCGGAGACTGGGTITrGGCGGCCGATGCGTCAGGCCGGGTGGTGCCCACGCC 

GCTCTTCCTGGACCX3GGACnTGCAGCGCCGGGC^ 

ACGCAA^CTOTKKrrciATO 

CGACTnXK:ACX:GGTGTT<XK^ 

ATGOGCTTCGGCCAGCGCGCGTGGCCaJTGTGGaK^GGGAC^ 

CTCACCGCGCACGGGACGCTGCTGGTGAACXiATOTC^ 

CACCAGTGGGCGCACCGCGCITITGCCTOCnTOAGACT 

GGCGGGGCCGTCCAGCCeACTGGCATGCATKK^^ 

CTACrGGGCTGA 

>SGPR.009_SEQ ID NO:6 

ATGGCTGAGAAACCATCCAACGGTGTTCTGGTCCACATGGTGAAGTTGCTGATCAAGACC^^ 

GATGGCATTTITGATGATTTGATGGAAAATAATGTAI^^ 

AAATCnXHAAAGTITGTGGTGAGCAAT^^ 

ACTGCAGGCAAAATATITAGGGAACACXnGTGa 

TCTCTITCAGCTITrCTGGAAATCXrAGGGTG^ 

CTCACITCCATGAACnAAAGACAAAA^GGGCAGATGAGATATATCC^^ 

GCGAACATGCCTGGGCCTCAACATCOiCAACAAAGAATTCAACTATCTO 

TGAACTTGACCnTITCGGGATGCGAGATCrACn^ 
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GAATCTCACAGCTCAGGAAATGGAAACAGCACrAAGGCAGTTTGCT 

CCTCAGACAGCACATTCCTGGTGTTTATGTCACATAGCATCCT^ 

ACTGGGATCAAGAGCC^GATGTTCnCACXJATaACACC^^ 

GTOAGAGTCTOAAAGACAAAOTCAAGGTCAI^^ 

ATraTTTGGTTCACCACrOACAGTGGAAAAGOTGGl^ 

AACATCTOTAATGATGCrGTrACAAAGGCTCAT^ 

ACACCACATAATGTTTCITGGAGACATGAAACAAATGGCrrCT 

ACrrCAGAGAGTATTCTTGGAGTCATCATCTAGAGGAAATTT^ 

AGACCCCAAATATACrGACa^AGCrGOZJCACXIAT^^ 

TCnTCCrGGGAATTAA 

>SGPR_286_SEQ ID NO:7 

CAGTATGACCTGTCGAAGGCCAGGGCTGCCCrCCTCCTGGCrGTG^^ 

CAGCATGACXJTGGAGGCGCTGGGGGGCCTGTGCTGGGCCCTGGt^^ 

GGACCCTACAGCKX::AGGCITra::AGGAGGAGC^^ 

GGGGCCCTGTGAGCTGTGCCXnTGTGGCCCrGATOGCCCAT^^ 

GGGGCTGACGGGCAAGAGGTXXIAGCXXXJAGGCACI^TC^ 

GCAGGQCCGCCCCAAGATCirCCTGTTGCAGGCCTGCCGTGGGGGA 

GGCCCACAGCTCTCCCCTGGTACTGGAGCrGGCTGCGGGCACCTCCATCT 

ATGTCCTGCAGATCTACGCTGAGGCCCAAGGCTATGTGGCCTATCGCGATGACA^ 

TTATCCAGACACTGGTGGAGGTCCTCAGAGCCAACX^CCGGGAGAGACCTTCT 

GAGGTCAACAGGCGGGTGTGCGAGCAGGAGGTCCTGGGCCCCGACTGCGATGAACTCCXS^^ 

CTGCCTGGAGATCCGCAGCTCGCrCCXKiCGCCGGCrCTGCCrCCAGC^ 

>SGFR_008_SEQ ID NO:8 

ATCGCXJTATTACCAGGAGCCrTCAGTGGAGACCn^ 

ACCTTGCGGGATCACTGCCTGAGCATGGGCCGGACGTTT^ 

TrcrrCCATAGGCCAGAAGCTGCrCCAGGAAAAACGCCTCrCCi^ 

AGGATCTACCAGGGGGTCCTCCTCACrTCATCCTGGATGATATAAGCAGAT^ 

GAGGCGCAGCTGACTGCrGGTTCCTGGCAGCACTGGGATCCITGACT^ 

CAGAAGATCCTGATGGTCCAAAGCTTTTCACACCAGTATGCTGC^ 

AATGTGGCCAGTGGGTGGAAGTGGTGATTGATGACCGCCTACCrGTCCAGGGAGATAAATGCCT 

TTTGTGCGTCCrCGCCACCAAAACCAAGAGTTCTGGCCCTGCCTG^ 

CTGCTOSGATCOATrCCGATCTGCACrATGGl^ 

GQC^TOATCACCAACATCGATCIGCACT 

Aa::iAAGGCAGGCTCCXTrGATAAC^ 

GGAGAATGGGCTGGTGAGTCTCCATGOCnACACrroTX^ 

GGGGCTGGGAAGAAATTATCTCCCrGTGGAACCCCT^ 

CGCTGGAGTGATGGGTCTCAGGAGTGGGAGGAAACCTGTGATCCGCGGAAAAGCCAGCTAC^ 

GAAACGGGAAGATGGCGAGTTTTGGATGTCGTGTCAAGATITCCAACAGAA^ 

TATATGTAGCGAAATTCCAATTACCCTGGACCATGGAAACACACTCCACGAA^ 

TAATGTrrAGGAAGCAAGTGATrCTAGGAAACACTGCAGGAGGACCTC 

AACTTCTCrGTOCAAGAGCCAATOGAAGGCACCAATGTTGTC 

CCATCAAATTTGAAAGCAGAAGATGCAAAATITCCACT^ 

CAGCXKJTTC03GGAGAAATTTCCACCCX5TGTTT^^ 

AATAATAAATTCXXKXXKIAACriTCACCATGA^ 

GCACAGACACGGAGAAAATGAGCGGAGTTC^^ 

CAGGCA(XTOAGCAGCCATTTCAACCTCAGAATGAAGGGAAGCCC^^ 

AAAGCATmCAACAGATATGCrCAGCAGAGGCrGGACATi:OATGCCACCCAGOT 

TCAACCAGGAGCTTCTAACAGGACCrCCAGGGGACATGTTCTCCT^ 

TGGCTCTGATGGAACTGAAAGTGA^TGGGCGGCTAGACCAAGAGGAGT^ 

CGCCITGTTCACTACCAGCATGTITrCCAGAAGGTTCAGACAAGCCCT 

GACTTGTGGAAGGCCATAGAGAATACAGACrTCCTCAGAGGGATCOT 

GCATCTGGTGACCCrCAGGTACAGCGACAGCGTCGGCAGGGTCAGCTTCCC^ 

CCTGATGCGGCITGAAGCCATGGCAAAGACCTrCCGCAAC^ 

ACCTGACAGAAATGGAGTGGATGAGCCTGGTCATGTACAACTGA 
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>SGPR_198_SEQ ID NO:9 

ATGGCAGCCCAGGCAGCrGGTGTATCTAGGK::AGCGGGCAGCCACTCAAGGTCCT 

AAACGCTTTGAAGTACTTGGGCCAGGATTTCAAGACCCTGAGGCAAC^ 

TCCrATTTAAGGACCCrGAGTTCCCAGCATGTCCAT(^ 

GCTCKXXK::AAACrc;AAGGC^^ 

IXXnTGGTGGAGCCACGCGCACAGACAT^ 

CCATTGCCTCCCTGACCCTGAATGAAGAGCTGCTITACCGGGT^ 

AGGAGAACTATGCGGGAATCTTTCACTITCAGTTCTGGCAGTACGGA^^ 

ATTGACGACAGGCTGCCCACCAAGAATGGACAGCTGCTCrrCCrACAC^ 

ATTCTGGAGTGCCCTGCTGGAGAAAGCCTATGCCAAGC^^ 

AGGTTCCACAGTGGAGGGGTTTOAGGATTTCACAGGTGGC^ 

ACCACCAGCCAATCTATATCAGATCATCCGGAAGGCCCrcrrGTGCGGGGTCrCT^ 

CATTGATGTCTACAGTGCAGCCGAAGCCGAAGCCATCACCAGCCAGAAGCTOGTTA^ 

C»TACTCrraTCACEXK5AG^^ 

aggaatccatggggtgaagtggagtggtcxkk3agcctggagcgatgat^^ 

acatagac<xccggcggaaggaagaacixk5acaaqaaagttgag^ 

acirrcagatttcgtgaggcagttctctcggttggagatct 

agcgaggaggtgcacaaatggaacctggtcctgrrcaacggccactggacccggggct 

tgggggctgccagaactacccagccacgtactggaccaatccccagtrca^ 

agtggatgaggaccaggaggagagcatcggtgaaccctgctgtacagtgctgcrgggcctgat^ 

agaaaaatcgcaggtggcggaagcggataggacaaggcatgcttagcatcggct 

caggttcccaaggagci<k5agagtcacacggacgcacacttgggccggga1^^ 

cagccctcagcccgcaccagcacctacgtcaacctgcgggaggtctcrggccgggcccggct 

cctggggagtacctggtqgtgcgatccagatttgaa 

qtottctcagagaagaaggca:aggcc^ 

gcx::acatcx:cagtgaggtxk3Atcaggaagatgaccagtt 

ggaaggattctgagattactgccaatgcactcaag^ 

CAGACATAAAATTCGATGGATTCAACATCAACACITGCAGGGAAATGATCAGTCT^ 

AATGGAACGGGGACirTGGGGGCGGTGGAATTCAAGACGCTC^ 

GGAGATCTATTGGGAAACrQATTATAACCACTCGGGCACCATCGATC^ 

CCCTCAGGAAGGCAGGTTTCACCCTCAACAGCCAGGTGCAGCAGACCATTGCCCTGCGGTATGCGT 

GCAGCAAGCTCGGCATCAACTTTGACAGCTTCGTGGC^ 

AACnATTCAGCCITCTGGACGAAGACAAGGATGGCATGGT^^ 

GCrGCGTGTrGGTCTGA 

>SGPR_210_SEQ ID NO:10 

ATQGCATCCAGCAGTGGGAGGGTCACCATCGAGCT 

GCGCX!TGCAQCTrrnXXSQGGCCAGAQ^ 

CCTGTTCCGCGACCCTTACITCCCrGCTGGCCCTGATGCCC^ 

CrCGGAGAAGGCCAAAGGCGTGAAATGGATGAGGCCCCATGAGTTCrGTGCrrGAGC^ 

TCTGTGAAGACATGAGCCGCACAGACGTGTGTCAGGGGAGCCTGGGTAACTGCrGGTTCC^ 

GCCGCCGCCTCCCITACTCTGTATCCCCGGCTCCTGCGCCGGG^ 

AGCATGGCTACGCAGGCGTCTTCCACrrCCAGCTCrrGGCAGT^ 

TGGATGACAGGCTGCa^GTGCGTGAGGGGAAGCTGATGTTCGTGCGCTCGQ^ 

TTCTtKKK;ca::Acrc^^ 

GGCCV^CATGAATGAGGCTITroTGGATIT^ 
AAACAGCATGGGGCTGTTCrrCTGCCXJroC^^ 

tgcccagagtgatcggggtgagtaccgcacagaagagggcctggtaaagggacacgcgtattcc^ 

tcacgggcacacacaaggtgttcctgggcrrcaccaaggtgcggctgctgcggctgcc^ 

tggggctgcgtggagtggacgggggcctggagcgacagctgcccacgctgggacacactccc^ 

cgagtg(x;gcgatgccctgctggtgaaaaaggaggatggcgagttctc 

tcctccrccatttcgacaccgtgcagatcrgctcgctgagcccggaggtgct 

aggggggcggcrggcacgtccacaccttccaaggccgctgggtgcgt^ 

agccagccraatgctgaaaccntctggaccaatcctcagttcot 

gaggaggatgacgaggatgaggaagggccctgggggggcrggggggc^ 

cagcgcgggggggcx::gcacgcocaagixk^<:x3Gi^^ 

ogcctgaqagccaagggccrcacttacctc^ 
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ACAGGCACAGACAACGAGCGGACACAOHGCriTCACCGGACACAGAGGAGCACAGCrrC^ 

ACACACACGGCCCACyLA.GAGGCGAGCAAAAGATACACGCAGAACAGCGCrGAGGTA^ 

TAGGGAAGCGGACGACGACGGGGGACAGGGGTTCGGCGACGGGCCATGGGAGATCGACGACGTG 

ATCAGCGCAGACCTOCAGTCTCTCX^AGGGC^^ 

TTTCAGGAGCTGGCTGGAGAGGAGGAAGAACrcAAT^^ 

GCCCTGGAGCCTGCCAGGGCCCATACCTCCACXIJCCCAGAGAGATCGGGCT^^ 

GCTGCTGCAGTGTTTCGGGCATGGGCAAAGCCTGGCCriT^ 

CCTCCTGGAGTGGCAGGCCATATrCAACAAGTTCGATGAGGACACCTCTGGAACCATGAACT 

CGAGCTGAGGCTGGCACTGAATGCAGCAGGCITCCACCrGAAC^ 

CCAGCCGCrACCGGGATAGCCGTCTGCGTGTGGA(^CGAGCGGTTCGTGTCCT 

TCACCTGCATCirCTGCCACrGCAGCCAGCACCTGGAT^^ 

ACAGACAGTGGATGGAGGTGGCCAanTCTCCTAG 

>SGPR.290_SEQ ID NO:l 1 

ATGTCTCTGTGGCCACXnTrcCGATGCAGATGGAAGCTOG^ 

CCACAGCAACCCCAACAGGACmTGAGGCCCTGCTGGCAGAGTGCCTGAGG^ 

GAAGACACCAGCirCCCGGCCACCCTGAGCTCCATCGGCAGTGGCrCCCT 

CCCCGCCTGCAGTGGAAGAGGCCCCCGGAGCrGCACAGCAATCCCXlIAGTTT^^ 

AAAAGGCTGGATCTGTGCCAGGGGATAGTAGGAGACrGCTGGTTCTrGGCT 

GCCTTGCAOIAGGACATCCTGAGCCGGGTTGTTCCCCrGAATCA 

GGCATCrXCCGGTTCrGGTTCrGGCACrATGC^ 

CX^TOTOAATGAGGCTGGCCAGCTGGTCTTTGTCTCCTCC^ 

CTTXJraOAAAAGGCCrATGCCAAGC^ 

GAAGCX:crTGTAGACTTCACnX3GAGGGGT^ 

CCTCTGGGACATCCTCATCmAGCXIACCTACAAC^ 

GGAGAAGATTCTGGAGAATGGGCroGTOGAAGGCCAT^ 

TGACCTGCAAACATAGACCTGAATATCTCGTCAAGCTACGGAACCCCTGGGGj^ 

AAAGGAGACrGGAGTGAGA.GTTCAAGTAAATGGGAGCrGCTGAGCCCCAAGGAGAAG 

TCTGAGGAAAGACAATGACGGAGAATTCTGGATGACGCTGCAGGACm 

TCCrGGTTATCTGTAAACTGACCCCAGGCCrGTTGAGCCAGGAGGCGGCC^ 

ACCATGCGGGAGGGGAGATGGGAGAAGCGGAGCACAGCTGGTGGCCAGAGGCAGTTGCTGCAGG 

ACACATITKK1AAGAACCCGCAGTTCCT<^ 

CTOAGGCCCTOCAGCGTGCTGGTGTCCCTGCT 

GCCTCTCCTCGCCATIXKSCITCTAC^ 

GCXCCCTOAGTICTTCCAGAGAAACACI^^ 

AGTGAGTCAGGAGCTGTGTCTGGAACCAGGGAaSTAC^^ 

CCAGAAGTCAGAGTTCGTCCTCAGGGTCITCrrcCAGG 

TTCTGGTGTCGTCTTCrrCAAAGGAGATANAAGACCAAAATGAAAGGCA^ 

AATTCITITGNAAAGCATCCAGAGATrAA 

TGGTCAAGTCIGGGGAGCAGACAGCCCrTCTTTAGCCTGGAAGCCT 
CTGGACGTATCCITrCAGCITAATGCATCAGGT^ 

AAGCAGCTGAAGCTCTCTCAGAAGGTITrCCACAAGCAAGACCGTGC^ 

GGAGCAGCTGCACGCTGCCATGAGGGAGGCV^GGAATCATGCT^ 

TGCTCATCOQCTACGGCXKK^a^ 

TGTAGAGAACATGGAGGGTAAGCTOGOBGGAAGCrGGGC^ 

ATOACITCCX:ACCTGTCX::crAGTr^ 

CCAGGGAAGCrarGGGGAOiri^^ 

>SGPR_1 16_SEQ ID NO: 12 

ATGGTGGCTCACATAAACAACAGCCGGCTCAAGGCCAAGGGCGTGGGCCAGCACGACAAC^ 

GAACTITGGTAACCAGAGCTTTGAGGAGCnX3CGAGCAGCC^ 

AGGACCCCTTATTCCCTGCrGAACCCAGCTCACTGGGCTTCAAGGACCT 

ATGTGCV^GAAGATCrCCTGGCAGCGGCCCAAGGATATCATAAAC^ 

GGATTrCTCCAACAQACATCTOCCAGGGGATC 

CCCTTAOI^CXTGCCX^CAAACraCT 

TATGCrGGCATCrrCCATTITCAGATITOGCAGT^ 

CGGCTGCCCACAAAGAATGACAAGCTGGTGTITGTGCACrCAAC^^ 

TGCCCroCTOGAGAAGGCGTATGCCAAGCTGAGTG^ 
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CCATGGAGGGCCnrGAGGACTTCACAGGAGGCGTGGCCCAGAGCITC^ 

CAGAACCTGCTCAGGCrCCTTAGGAAGGCCGTGGAGCGATCCTCCCT 

GTClliailAGTGATAGTGAACTGGAATCCATGACrrGA 

TGTGACTGGCXnrCAGGATGTCCACrAGAGAGGCAAAATGGAAAC^ 

CCTGGGGCCGGATTGAGTGGAATGGAGCITGGAGTGACAGTGCCAGGG^ 

CTCAGACATCCAGATGCAGCrGCTGCACAAGACGGAGGACGGGGAGTTCTGGATGTC 

ATTTCCTGAACAACrTCACGCTCCrGGAG^^ 

ACAAGAGCTACTGGCACACCACCITCTACGAGGGCAGCTGGC 

TGCAGGAACCACCCIGGCACGTTCTGGACCAACCCCCAGTTTAAGAT^ 

GACCCAGAGGATGACGCAGAGGGCAA.TGTTGTGGTCTGCACCTGCCTGGTGGCCCTAATGCAGAA 

GAACTGGCGGCATGCACGGCAGCAGGGAGCCCAGCTGCAGACCATrGGCTTTGTCCT 

TCCCAAAAGAGirrCAGAACATTCAGGATGTCCACT^ 

GACCACGGCITCTCAGAGATCnTCACC 

GGGGAATATATCATTATTCCCTCCACCTn^ 

TCACCGAGAAGCACAGCGAGTCATGGGAATTGGATGAAGTCAACTATGCTO 
GAAAAGGTCTCTGAGGATGACATGGACCAGGACrrCCTACATTTG^ 

GGGCAAGGAGATAGGGGTGTATGAGCTCCAGAGGCTGCTCAACAGGATGGCCATCAAATTCAAi^ 

GCTTCAAGACCAAGGGCTTTGGCCTGGATGCTTGCCGCTGCATGATCAACCT^ 

GCTCTGGCAAGCTGGGG<:nTCTAGAGTTC 

AT(m'CAGAGAGTGTGACCAGGACCATTCAGGCACCTTGAACrCCTATGAGATGC^^ 

GAGAAAGCAGGCATCAAGCTGAACAACAAGGTAATGC^ 

AIXMCCTGATCATAGACTTTGACAGCITCATC 

TCirrcXAACXilATGGACCCCAAGA^ 

TGACCATGTGGGGATAG 

>SGPR_003_SEQ ID NO:13 

ATGCGGGCGGGCCGGGGCGCGACGCCGGCGAGGGAGCrGTTCCGGGACGCCGCGTTCCCCGCCGC 
GGACTCCrCGCTCrrCTGCGACTTGTCTACGCCGCrGGCCCA 

GCGGCCCCAGGAGATrrGTGCCACACCCCGGCTGTTTCCAGATGACCCACGGGAAGC^ 

AGCAGGGGCrGCTGGGGGATTGCTGGTTCCTGTGTGCCrrGCGCCGCGCTGCA 

CTCCTGGACCAGGTCATTCCrcCGGGACAGCCGAGCTGGGCCGACCAGGAGTACCG^ 

Aa^TGTCGCATTTGGCAGTITGGACGCjrGG^ 

GCAGGGAGACTCTGTITCnxXOGCn^ 

GTCTACXSCCAAGGTCCATGGGTajrACGAG^ 

ggacctgaccggcggcciggcagaaagatggaaonx^ 

caggacaggccaggccgctgggaqcacaggactratcx^^ 

tcrgatcagctgctgcgtg<:tcagccx:cagagcaggtgccx::gggagct 

cattgtctcggacctgcgggagcrccagggtcaggcgggccagtgcatcctgcng^ 

gaacccctggggccggcggtgcrggcaggggctctggagagaggggggt^ 

gtagatgcagcggtagcatctgagctcctgtca^agctccaggaa^^ 

ggaggagttcctcagggagtttgacgagctcaccgttggctacccggtcacggagg^ 

tgcagagccrctacacagagaggctgctctgccatacgcgggcgctgcctggggc^ 

ggcx:agtcagcaggaggctgccgqaacaacagcggctitcx:ca 

GGTCTCAGAAC€X5AGTQAQGTGTACATTGCX:GTC^^ 

GGGCAGGCCGGGCCOKKKIACTGGTGGGTGA^ 

GGCAAGCACTACX^AGGCTOTGGGTCIGCAC^ 

TAGGGTCCTGTCCATGCCCCCCGTGGCTGGCACCGCGTGCCATGCATACGACCGGGAGGTCCACCT 
GCGTTGTGAGCrCTCACCGGGCTACTACCTGGCTGTCCCCAGC^ 
GGAGTTCCTGCTCCGAGTCITCTCrACCGGGC^^ 
CAGGACGCACCCCCACTGCTGCTGCAGGAGCCGCTGCTGA 

>SGPR_016_SEQ ID NO:14 

ATGTTCCTTClTCTGGTGCTTCTCACrGGAC^ 
TCTTCCTACAGACCACAATrCCAGAGAAGATTTCATCAT^^ 
AATOTAATirrAATAATATrrTTACrAGA 
TTCAGCITCrGTTAITAATT^ 

ATGGATTGGATITATAATGGATATGTTGCGGGTATTCCAAATrCT 
CAGGACTG^GGTTGGGAACAATGCAGCTGAAAAACATC^^ 
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AAAACTGACITrATXAAGTTATTCCCT^ 

GTAAAAACAATAAAAAGTATCTGGNNNATGT^ 

TTGGAGCTCTGGTCAGATGAAAATAAGATTTCAACTAATGGGGTT 

TITITATCATGGAAACAAAAATTTATGTCTCAAAAGTCCAATAT^ 

TACTCTGGTGGTGTAAAGGATITTAACATCTGTAGa^ 

ATGGCCTTACATGTCTTCAGACAAACCCT 

GCAATGGGTTGTrGGAAGGAAGTGAAGAATGTGACTGl^^ 

>SGPR_352_SEQ ID NO: 15 

ATGGCTCCCGCCTGCCAGATCCrCCGCTGGGCCCrrCGCCCTGGGGCrGGG^ 

ACGCACGCCTTCCGGTCrCAAGATGAGTTCCTOTCCAGTCTGGAGAGCTATC 

ACCCGCGTGGACCACAACGGGGCACTGCTGGCCTTCTCGCCACCrCC^^ 

GGCACGGGGGCCACAGCCGAGTCCCGCCTCTTCTACAAAGTGGCCTCGCCC^ 

CTGAACCTGACCCGCAGCTCCCGTCTACrGGGAGGGCAC^ 

GGG«nX3GCOXKlCAGAGGGCGGCX:CGGCX:;C^ 

CCAGCAGCrCCCATGTGGCCATCAGCAa^ 

GAAGAGTACXTTOATTGAGCCXICTGCAaKnGGG^ 

ACCACATGTGGTGTACAAGCGTTCCTCTCTGCGTCACCCCCACCTGGACACA 

AGATGAGAAACCGTGGAAAGGGCGGCCATGGTGGCTGCGGACCTTGAAGCCACCGCCT 

CCCTGGGGAATGAAACAGAGCGTGGCCAGCCAGGCCrGAAGCGATCGGTCAGCCGAGAGCGCT 

GTGGAGACCCTGGTGGTGGCTGACAAGATGATGGTGGCCrATCACGGGCGCCGGGATGTGG 

GTATGTCCTGGCCGTCATGAACATTGTTGCCAAACnTT^ 

TAACATCCTCGTAACrCGCCTCATCCrGCTCACGGAGGACCAGCCCACTCT^ 

TGCCGGGAAGTCCCTGGACAGCnTCrGTAAGTGGCAGAAATCCATCGTGAACCACAG^ 

GCAATGCCATTCCAGAGAACGGTGTGGCTAACCATGAC^ 

ATCl<K:ATCnACAAGAAGAAACCCr^^ 

GCGCGAGAGAAGCTGCAGCGTCAATCAGGACATTGGC^^ 

AGATCGGGCACACATTCGGCATGAACCATGACGGCXjrGGGAAACAGCTGI^ 

GACCCAGCCAAGCTCATGGCTGCCCACATTACCATGAAGACCAACCCATTC 

AGCCGTGACTACATCACCAGCirrCTAGACrCGGGCCTGGGQCTCT 

AGACAGGACTTTGTGTACCCGACAGTGGCACCGGGCCAAGCCr^ 

CXirCAGCATGGAGTCAAATCGCGTCAGTGTAAATACGGGGAGGTCTGCAGCGAGCTGTGGTG 

GAGCAAGAGCAACCGGTGCATCACCAACAGCATCCCGGCCGCCGAGGGCACG^ 

ACACCATCGACAAGGGGTGGTGCrACAAACGGGTCTGTGTCCCC^^ 

GTGGA(»GAGCOX3GGGGCOTTGGACT^ 

GTCCTCITCTAGCCGTCACroCGAC^ 

GAGAAGGCGGCAOIXKTIXXnGCA^ 

TGCAGTGTTCTGAATITGACAGCATCCCmCCGTGGGAAAT^ 
GAGGGGGCGTGAAGGCCrG<JrcGCrCACGTGCCTAGCGGAAGG(^ 

GCGGCAGCCGTGGTGGACGGGACACCCTGCCGTCCAGACACGGTGGACATTTGCGTCAGTGGCGA 

ATGCAAGCACGTGGGCTGCGACCGAGTCCTX5GGCrCCGACCTGCGGGAGGACAAGTG^ 

GTGGCGGTGACGGCAGTGCCTGCGAGACCATCGAGGGCGTCTTCAGCCCAGCCTCACCTG 

GGGTACGAGGATGTCGTCTGGATTCCCAAAGGCrCCGTCCACATCITCATCCAGGATCTGAAC 

TCrcrCAGTCACITGGCCCTGAAGGGAGACCAGGAGTCCCT 

CCX^CCAGCCXCACCGTCTGCCTCTAGCTGGGACCAC^ 

CCAGAGaJKX3AAGCXXnX3K3GAC^ 

GCTGCXritKX^CTCC^CTAC^ 

cactatgcgccctggaccaagtgctcggcc^^ 

gtgccgcaaccagcnmacagcrccgcggtcgccccccactactgcagtg^^ 

ccaaaaggcagcgcgcctgcaacacggagccitgcccrccagacrgggt^^ 

ctctgcagccgcagctgcgatgcaggcgtgcgcagccgctcggtcgtgtgccagcgccgcgtctct 

gccgcggaggagaaggcgctggacgacagcgcatgcccgcagccgcgcccacctgtactggag^ 

ctgccacggccccacntgccctccxk^agtgggcggccctc^ 

cgggccgggcctctoccaccgcgtggtccitrgc:aaga^^ 

cggcgcactgctcacccgccgccaagcx::accgg<xacc^ 

cggcccgctgggtggctggotagtogggtoagtgctctgcac^ 

CGCrCXKn'GCGCrGCACGAGCCACACGGGC^^ 
GCCCACCAOGCAGCAGTGTGAGGCGAAGTQCGACAG 
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GCAAGGATGTGAACAAGGTCGCCTACTGCCCCCrKKJTGCTC 
ACTTCCXiCCAGATGTGCroCAAAACCn^ 

>SGPR O50 SEQIDNO:16 
ATGAAGCCCOSTOCXK^GCGGATGGCGG^ 

CGAGCAGGCAOCTGCGTGCGCCATGGGACCX^GCAGCGGCAGCGanW 

GTCCTCCrCCACCCGCGGAGCGGCCGGGCTGGATGGAAAAGGGCGAATATGA 

TACGAGGTTGACCACAGGGGCGATTACGTGTCCCATGAAATCATGCACCATCAGCGGCGGAGAAG 

AGCAGTGGCCGTGTCCGAGGTTGAGTCr(m*CACCTTCGGCTGAAAGGCCCCAGGCAC^ 

CATGGATCTGAGGACTTCCAGCAGCCTAGTGGCTCCTGGCTITATTGTGC^^ 

AGGCACTAAGTCTGTGCAGACirrACCGCCAGAGGACI^ 

ACACAGAAACTCCTCAGTGGCCCnTrCAACCTGCCAAGGOT 

AGGCAGATTACirCCTAAGGCCACrrcC^^ 

GCAGCTa]K:CATCCCACGTACraTAC^GAGATCCACAG 

GTCCraGTGACCTCAAGGACATGGGAGCTGGCACATC^ 

GGGACTGCCACAAAAGCAGCATTTCTGTGGAAGACGCAAQAAATACATGCC^ 

AAGACCTCITCATCITGCCAGATGAGTATAAGTCrrTGC^ 

CCATAGAAATGAAGAACTGAACGTGGAGACCITGGTGGTGGTCGACAA 

ATGGCCATGAAAATATCACCACCrACGTGCrrCACX5ATACTCAACAT<^ 

ATGGAACAATAGGAGGAAACATCAACATTGCAATTGTAGGTCTGATTCITC^^ 

CCAGGACTGGTGATAAGTCACCAOICAGACCACACCTTAAGTAGCTTCT^ 

ATTGATGGGGAAAGATGGGACrCGTCATGACCACGCCATCITACTGA 

CTGGAAGAATGAGCCCTGTGACACirrGGGATrTGCACCCA^ 

CAGCTGCACGATTAATOAAGATACAGGTCn^ 

CAACnTTGGCATGATTCATQATGGAGAAGGGAACATGTGT^^ 

(XCCTACATTGGCAGGACGCAATGGAGTCnTCrC^^ 

AATTTCTAAGCACCGCTCAAGCrATCrGCCTTGCTGATCAG^^ 

ATCCTGAGAAATTGCCAGGAGAATTATATGATGCAAACACACAGTGCAAGTGGCAGT^^ 
AAAGCCAAGCTCTGCATGCrGGACm 

GGAAGGAAATGTGAGACrAAA.TTTATGCCAGCAGCAGAAGGCACAATITC 

GTGCCGGGGAGGACAGTGTGTGAAATATGGTGATGAAGGCCCCAAGCCCACCCATGGCCACTGGT 
CGGACTGGTCTTCrrTGGTCCCCATGCnCCAGGACCT 

TCTGCACCAACCCCAAGCCATCGCATGGAGGGAAGTTCTGTGAGGGCrCCA^^ 

TCTGCAACAGTCAGAAATGTCCCCGGGACAGTGTTGACITCCGTO 

AQVGCAGAOJATTCAGAGGGraGCACrAC^GTGG^ 

TTATGCUSAACTCrACTOTATCGCAGAAG^ 

ATGGGACrcCATGCTCGGAGGATAGCCGTAATGT^ 

TGTGACAATGTCCTTGGATCTGATGCTGTTGAAGACGTCTGTGGGGTGTGTAACGGGAA 

GCCTGCACGATTCACAGGGGTCTCrACACCAAGCACCACCACACCAACCAGTATTATCACATGGT^ 

A(X:ATTCCriTCTGGAGCCCGGAGTATCCGCATCTATGAAATGAA 

TGCGCAATGCCCTCAGAAGGTACTACCTGAATGGGCACTOGACCGTGGACTGGC^^ 

AAATTTTCGGGCACTACirrcGACT^ 

GGACGAACCAACGAGACACTGATTGTGGAGCTGCTGTTTCAGGGAAG^ 

GGAATACTCCATGCCTCGOITGGGGACCGAGAAGCAGCCCX^CTGCC 

CCATa5TGCGCnX:rroAGTGCTa::GTGTCCT 

TACAGAGACCrGAAGTTTCAAGTAAATATGTCCnTCJraCA^ 

CTGGTGCCTTGCAAAGTATCTGCCIGTCCT 

CGGACGTGTGGCGGGGGTGCCCAGAG(XGCCCCGTGCAGTGCACACGGCGGGTGCACTATGACTG 

GGAGCCAGTCCCGGCCAGCCTGTGCCCrCAGCCTGCrCCCTCCAGCAGGCAGGCC^^ 

GAGCTGCCCACCTGCATGGAGCGCCGGGCCCTGGGCAGAGTGCTCACACACCTOTGGGAAGC^ 

GGAGGAAGCGGGCAGTGGCCTGTAAGAGCACCAACCCCrCGGCCAGAGCGCAGCTGCTGCCCGAC 

GCTGTCTGCACCrCCGAGCCCAAGCCCAGGATGCATGAAGCCTGTCTGCTTCAGCGCT 

CCCAAGAAGCrGCAGTGGCTGGTGTCCGCCTGGTCCCAGTGCTCTGTGACATGTGAAAGAGGA^ 

ACAGAAAAGATTCrrAAAATGTGCTGAAAAGTATGTTTCrGQAAAGTATra 

AGAAGTGCTCACATITGCCQAAGCCCAGCCTGQAGCT 

CCAGGCACC(X:CCATTTGCTGCTGCGGGACCCTCGAGGGGCAGCT 

AGTGCACGGCX^AQCIGTGGGGGAGGCGTTCAGACGAOT 

CCGGCCTCAGGCTGCCTCCTGCACCAGAAGCCTTCGGCCTCCC^ 
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CCCATTGCAGAGAAGAAAGATGCCn:CTGCAAAGACT 

CACGGGATOTOCAGCCACAAGTTCrAaSG^ 

TGA 

>SGPR_282 SEQIDNO:17 

ATGAGGCAGGCAGAGGCGCGGGTCACCCTTAGGGCCCCCCTCITGC^^ 

CTGACTCCAGTCCGGTGTTCTCAAGGCCATCCCTCGTGGCACTACGCATCCr^^ 

CCCAGGAAGGAGACGCACCACGGCAAAGACCITCAGTTTCrGGGCT^ 

ITITGGGGGTCAAAGACACATCATTCACATGCGGAGGAAACACC^ 

GGTGACAACTCAGGATGACCAAGGAGCCITGCAGATGGATGACCCCT 

ACTATCrCAGCTACCTGGAGGAGGTTCCrCTO 

1CA.GAGGCATCATGAAGCTGGACGACCITGCCTATGAAAT<^^ 

CrTGAACATGTITCTCAGATAGTGGCOTAGTOC^ 

CAATGAGGAGACAAACX:CCXjroTT\jr^^ 

GGCTGTATAGTTCTX^ATAGAGGCAATATAAAAGGCX^ACXS^^ 

TAGATGACAATATTACAACTTGTTCCAAGGAGGTGGTCCAGATGTTCAGTCT^ 

ttcaaaatattgatctgcggtactatatttatctt^ 

tgtgaatgactatcgagttcagagtgcaatgtitacctatrttagaa 

cgtgttcattcacccacactacitattaaagaggcaccacatgaatgtaact 

tatag<:otctgtacacatitaggccrattacacact 

cx:gtcataacaacccagacactgatgagaagtactggtgagaagtacgatgat^ 

tgtcagaaaagggccitctocact 

TCTTATGOACATGCACAAAATimTn 

TmATAATGAAACGATGAC^TGGTTCG^ 

GACTGTGGCrrCCriTCAAGCAGTGTrATGa::AGCT^ 

GGGAGCATCTGTCATATAGGAGAGTGCTOTACAAACTGCAGCTACTCCTO 

AGACCrATCCAAAATATATGTGACCriTCX:AGAGTACTGTCACGGGACCACCG 

AACmTATATGCAAGATGGAACCCCGTGCACTGAAGAAGGCT^ 

GACCGCAATGTGCTCTGCAAGGTAATCTTTGGTGTCAGTG^ 

GACATAAATCHTGAAAGTTACCGATlTGGACATTGTACrC^^ 

GClTGTGCAGGAATAGATAAGTTTTGTGGAAGACri^ 

CTGCAGGAACATGTTTCATTCCATCACTCAGTGACAGGAGGATr^ 

CACCGTGCAACAGACACAACTGATGTTGC^ 

TTCTOTAATAACACCAGGTCCAATGCGACnATCACT^ 

TGCAGTCATAGAGGGGTGTGCAACAACAGAAGGAACTGC^ 

ACTGTGCCTAAGAAGAGGTGCTGGTGQGAGTGTCGACAGCGGGO^ 

CGGTCAAACAAAGCCAACAATCAGTGATGTATCTGAGAGTGGTCT^^ 

TAATTGCACTGCTCnTrGGGATGGCCACAAATGTGCG/^ 

GGACAGTTACTAACCCTGAATAA 

>SGPR_046_SEQ ID NO:18 

ATGGTGGAAAAGCATGGCAAGGGAAATGTCACCACATACATTCTCACAGTAATGAACATGGTI^ 

TGGCCTATITAAAGATGGGACTATTGGAAGTGACATAAAC^^ 

GGAACAAGAACCTGGAGGATTATTOATCAACCATCATGCAGACCAGT^ 

ATOGGAGTCTGCCCrcATTGGAAAGAATOGC^ 

TGATATITGTIOTGGAAGAATGAACCATGTGACACT 

CTCrAAGTACCGAAGTTGTACCATCAATGAGGACACAGGACITGGCCTTGCC^ 

TGAGTCAGGGCACAACrTTGGTATGATTCACGACGGAGAAGGGAATC^ 

GCAATATCATGTCTCCX^ACACTGACCGGAAACAATGGAGTGTTITCAT^^ 

AGTATCnrCAAGAAATTCCrCAGCACACCrCAGGCGGGGTGTCrAGTGGATGAGCCCAA^ 

GGACAGTATAAATATCCGGACAAACrACCAGGACAGATTTATGATGCTGACACACAGT^ 

GCAATlTGGAGCAAAAGCCAAGTTATGCAGCCTTGGTlTrGTO 

GTGCCACCGAGTAGGCCACAGGTGTGAGACCAAGTITATGCCCGCAGCAGAAGGGACCGTTTGTG 

GCTTGAGTATGTGGTGTOMCAAGGCXDAGTGCGTAAAGT^ 

CACGGCCAGIXKJTCCXK^CTGGTCGAAGTGGTCAGAAT^^ 

GTTCCAGGAGAGACACraCAATAACax:^ 

CCGTATITATCAGCTGTGCAATATrAACCCITGC^ 

GTGTGCAGAATATAACAGCAAACCTITCXOT 
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GGAAGAGGAAGATCGATGCAAACTGTACTGCAAGGCTGAGAACnTrGAATr^^ 

CGGCAAAGTGAAAGATGGAACrrCCCrGCTCCCCAAACAAAAATGATGTTT 

GTGAACTAGTGGGATGTGATCATGAACTAGGCTCrAAAGCAGTITCAGATGCn^ 

AAGGTGATAATTGAACITGCAAGTTTTATAAAG 

ATTATCXGGTGGTCCTCATTCCAGCTGGCGCC^ 

CCAGTTACCTOSCAGTrCGAAGCCTCAGTCAAAAGt^ 

GGCCTGGGGAGTTCCCCITCGCrrGGGACCACGTTrGAATACCA 

GTCTGTACGCGCCAGGGCCCACAAATGAGACGCTGGTCTTTGAAATT^ 

CCAGGGATAGCITGGAAGTATGCACITCCCAAGGTCATGA^ 

ACCIGCCTATACCTGGAGTATCGTGCAGTCAGAGTGCrCCGTCT 

TGTAAAGGCCATTTGCTTGCGAGATCAAAATACTC 

CAAGCCAGTAACTGAGCCCAAAATCTGCAACGCITrcrCCT 

ATGGAGTACATGCAGCAAGGCCTGTGCTGGAGGCCAGCAGAGCCGAAAGATCCAGTGTGTGCAAA 

AGAAGCCCirCCAAAAGGAGGAAGCAGtGTTGCATTCTCT 

GTCCAAGCCnGCAACAGCCATOCX:^^ 

AAGACCTOTGGAOIAGGGGTGAGGAAGCGTGAACTC^ 

CCCCGAGAGGAAGOJTGAACrcCTCTGCAAGGGCTC^ 

GTACCAGTCrCCCCAGACCTGAGCTGCAGGAGGGCTGTGTGCITGGACGATGCCCC^ 

CGGCTACAGTGGGTCGCTTCITCGTGGAGCGAGTGTTCrG^ 

AGGGAGATGAAGTGCAGCGAGAAGGGCITCCAGGGAAAGCTGATAACTT^ 

GCCGTAATATTAAGAAACCAAATCTGGACTTGGAAGAGACCT 

CATCCAGTGTACAACATGGTAGCTGGATGGTATTCATTGCCGTGGCAGCAGTGC^ 

GGGGGAGGGGTCCAGACCCGGTCAGTCCACTGTGTTCAGCAAGGCCGGCCTTCCT^ 

CrcCATCAGAAACCTCCGGTQCT^ 

GAGGATCCATCOX5CX>TAGATTTCI^ 

ACAAGTTITACGGAAAACAATGCTGCAAGTCATGCACAAGG^ 

>SGPR_060„SEQ ID NO:19 

ATGGACGGCCGCGGGGCriTCTGGACAGTGGCCATTCCCAGAGCCAGG 
GCTGGGGCTO^CGTrCCCGGTGAAGCGGACGCCGCCAGCGCCCCAGAACCCAGGAGG^ 
AGGCCCCACAGAGAGTGGTTGGCAAGAGTCACrCGGGGATTAGGATGCCGGCCAAATCG^ 
TTGAGGCTGGAATCCAAGCrCAACAGGA^ 

GAGCGGGGAGGGAGCTGGTGCCGGCATTTCCCACCAACGCrGGTTTAGGAAG 

CGGCX:GCCX:CCTGCrrGGAGGGGATGTGGCATCTCAC^ 

CTOCAACCAGCGTOAAaAGGGTC^^ 

CTOACCGTTACXriCraGATGCC^^ 

GGGTCITGGAAaXGGGCACACCAGTCCCCAGCrAAOT 

GGTCACGTITGGCCCAAGAACCCGCAGTCCTCrTTGGTC^ 

TCrrGGCACGGCGGCrcrrGGGCACAGCCCATGCrG(^^ 

>AATTATCACAGTGACGGTGACCnTCACCCaAACAGGACrGCTGTGTGTGAAGC^ 

CCCTACAACCAACCTGCCAGGAGTCGGCrCCTGAAAACAGGGTCGGA^ 

CCAAAGGCTGGAGGGCITCACTCCGGCTGGCGCCGCCGCCTAGCGCGCTCCT<^^ 

GTCCGGGGGGGCTGCCGGTCCCGGGTACCATGTGTGACGGCGCCCTGCTGCCTC^ 

CCGTGCTGCIGCTGCTGGTITGGGGACTGGACCCGGGCACAGGTA 

TTCACCCCGCXJTCCTGCGGCTACCITCCCrCT 

CGGCGGGAOCGCTGACGGCGCX^OTAGaKifAC^ 

GGTGGCnXXGTGGCAGGaM^GCOSC^ 

AGGTGCrCGCQCGGCraCGOCGGAGACCCrcC^^ 

gacgcggcggccgacgtggaggtggtgctcccgtggcgggtgcgccccgacgacgtgcacctgcc 
gccgctgcccgcagcccccgggccccgacggcggcgacgcccccx]k:;ac^ 

GCGCCCGGCCCGGAGAGCGCGCCCTGCTGCrrGCACCrGCCGGaj^ 

AGCTGCGCCGCGACCTGCGCTTCCTGTCCCGAGGCrTCGAGGTGGAGGAGGCGGGCGCG<^ 

CGCCGCGGCCQCCCCGCCGAGCTGTGCTTCTACTCGGGCCGTGTGCTCGGCCAC^ 

GTCTCGCrCAGCGCCTGCGGCGCaK^CGGCGGCCTGGTrC^ 

GTGCTAATCCAGCCCCTCAACAAC^ 

CAAATGGTCCITGAa::CCCAGCCCTlCTGCTGA<^^ 

AACAGAAAAGAAGAAGCCGACGTGGGGCAGGCCTTCGCXK^^ 

ATCaKKTrCACX:AG<XrAGC7^CACGGTGGA 
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ccacggggccgaggcc(k:ccagaggttcatcctgaccgtcatgaacatggtatacaatatgt^ 
gcaccagagcctggggattaaaattaacattcaagtgaccaa^ 

CGCTAAGTTGTCCATTGGGCACCATGGTGAGraGTCXC^^ 
GGAGTATGQAGGAGOTCGATAOn'CXSGCAATAAaLVGGTrCCCGGCG 
TGGTGGATGCTGCOJTGTTTGTGAC^ 
CTOTTGGAATTGCnTACIT^ 

ATGGTCrCAATTTGGCCriTACCATCGCCCATGAGCTGGG^ 

ATGACCACrCATCITGCGCTGGCAGGTCCCACA.TCATGTCAGGAGAGTGGGTGA^ 

CCAAGTGACCTCTCITGGTCCTCCTGCAGCCGAGATGACCITGAAAAC^ 

AGCACCTGCrraCTAGTCACGGACCCCAGAAGCCAGCACACAGT^ 

GGGCATGCACTACAGTGCCAACGAGCAGTGCCAGATCCTGTTTGGCATGAATGCCACC^ 

AAACATGGAGCATCTAATGTGTGCrGGACrGTGGTGCC^ 

<XAAGCTOGACXXTI«X:!CTG^ 

TGCXnGAGCAAGA(XKX:CATCCX:GGAGCATCT 

catgtgcagcmaacatgtgggacgggagcccgcit^ 

ctgggcctggaggcacacactgcccgggtgccagtgtagaacatgcggtctc^ 

tgccccaagggtcracccagcitccgggaccagcagtgccaggcac^ . 

gaagaaaggcctgctgacagccgtggtggttgacgataagccatgtgaactctacrgct 

cgggaaggagtccccacrgctggtggccgacagggtcctggacggtacaccctgcgggcc<^^ 

agactgatcix:tgcgtgcacggcaagtgccagaaaatcggctgtgacgg(^^ 

gccaaagaggacagatgcggggtctgcagcggggacggcaagacctgccacttggtgaa^ 

acttcagccacgcccgggggacaggttatatcgaagctgccgtcattcct 

ATCCGTGTGGTGGAGGATAAACCrrGCa:ACAGCTTrCTG 

GAACTCTACTOCrcGCXXXn^ 

ACACXXnGCGGGOXTAOTAGACTOAl^^ 

CGGCATCATCGGGTCTGCAGCCAAAGAGGACAGATGCGGGGTC^^ 

GCCACTTGGTGAAGGGTGACrrCAGCCACGCCCGGGGGACAGGTTATATCGAAGCT 

CTGCTGGAGCrCGGAGGATCCGTGTGGTGGAGGATAAACCTGCCCACAGC^^ 

ACTCGGGTAAGGGGTCCATCAACAGTGACTGGAAGATAGAGCTCCCCGGAGAGTrCCAGATT 

GGCACAACrGTTCGCTATGTGAGAAGGGGGCTGTGGGAGAAGATCTCTGCC^ 

ACTACCGCTGCACTTGATGGTGTTGTTATITCACGACCAAGATTATO 

GTTCCTGTAAACCGCACTGCGGAAAATCAAAGCGAACCAGAAAAACCGCAGGACT 

CTGGACCCACAGCGGCTGGGAAGGGTGCAGTGTGCAGTGCGGCGGAGGTGAGTGGCCGTGGTCCA 

TGACCTGTTGGGTGTGGGGTTTTGCTGAAGGAAGGAGAAAGGCATCT 

GTOAGACAlXnXK^AACXTOT^ 

AATACTKKiACAGAGTC^^ 

>SGPR_068_SEQ ID NO:20 

ATGGCrrCCACTCCGCGCGCTGCTGTCCTACCTGCT^ 

GCAGCCGGACCCCAGAGCrGCACCTCTCTGGAAAGCTCAGTGACT^ 

AGCACAGACmCGGGGACGCrrrCCTCTCCCACGTGGTGTCT 

AGCATGGTAGTGGACACGCCACCCACACTACCACGACACrCCAGTCAC^ 

CCCTCrGCACCC^GGAGGGACCCTGTGGCCTGGCAGGGTGGGGCGCCAC^^ 

CACTGTTTTCGGGAAGGAACTGCA^ 

CTCAGTGGAGT<KK:AGGAGQATTrTCGGGAGCT 

ACACnXSGAGGTGTCACTGGAATGCCTGGGGCAGCT 

GGCCTCATCCGCACAGACAGCACCGACITCTTCATTGAGCCT 

GGAGGCCAGCGGGAGGACACATGTGGTGTACCGCCGGGAGGCCGTCCAGCAGGAGTGGGCAGAA 

CCTGACGGGGACCTGCACAATGAAGCCirrGGCCrGGGAGACC^ 

GGGGACCAGCTGGGCGACACAGAGCGGAAGCGGOjGCATGCCAAGCCAGGCAC^ 

AGGTGCTGCTGGTGGTGGACGACTCGGTGGTTCGCnTCCATGGCAAGGAGCATGT^ 

GTCCTCACCCTCATGAATATCGTAGATGAGATTTACCACGATGAGTCCCTGGGGGTTCATAT^^ 

ATTGCCCTCGTCCGCTTGATCATGGTTGGCTACCGACAGTCCCTGAGCCTG 

CCCrCACGCAGCCrGGAGCAGGTGTGTCGCTGGGCACACra^ 

CGCTGAGCACCATOACXIACGTTGTQTrcXTrC^ 

CGTCACTGGCAltmjTCA<X0CX7rGAGGAGCrrGTGCC^ 

CnTCXITGATAGCrCATGAGACXXjGCX^ACOT 

GTGCAGATGAaALCXIA.GCCrGGGCAGCGTCATGGCXK^ 
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ATTGGTCCCGCTGCAGCAAGCTGGAGCTCAGCCGCrACCTCCCCTCC^^ 

ACCCCTTTGATCCTGCCTGGCCCCAGCCCCCAGAGCTGCCTGGGATCAACTACT 

AGTGCaSCTTTGACTTTGGCAGTGGCTACCAGACCrGCTTGGCACT^ 

AGCAGCTGTGGTGCAGCCATCCTGACAACCCGTACITCTGCAAGACCAAGAAGGGGC^^ 

GATGGGACTGAGTGTGCACCCGGCAAGTGGTGCITCAAAGGTCACrGCATCTO 

GCAGACATATGGCCAGGATGGAGGCTGGAGCrrCCTGGACCAAGTTTGGGTCATGT^^ 

GTGGGGGCGGGGTGCGATa:CGCAGCCGGAGCTGCAACAACCCCrrCCCCAGCCrrATGGAG<^ 

CCGTGCITAGGGCCCATGTrCGAGTACCAGGTCTGCAACAGCGAGGAGTGCCCTGGGAC^ 

GGACnT«:GGGCCCAGCAGTGTGCCAAGa3^^ 

GCTGGGTOCXX:TACGAGCXrraACGATG^ 

ACGGGGGACGTGGTGTTCATGAACCAGGTGGTTCACXJATGGGACACXK^ 
ATACAGCGTCTGTGTOCGTGGCGAGTGTGTGCCTGTCGGCTGTGACAAGGAGGTGGGGTC^ 
AGGCGGATGACAAGTGTGGAGTCTGCGGGGGTGACAACTCCCACTGCAGGACTGTGA^ 
CTGGGCAAGGCCTCCAAGCAGGCAGGAGCrcrCAAGC^^ 

CATCCAGATTGAGGCACTGGAGAAGTCCCCCCACCGCATTGTGGTGAAGAACCAGGTCACCGGCA 

GCITCATCCTCAACCCCAAGGGCAAGGAAGCCACAAGCCGGACCITCACCGCCAT^^ 

TGGGAGGATGCGGTGGAGGATGCCAAGGAAAGCCTCAAGACCAGCGGGCCCCTGCCTGAAGCCAT 

TGCCATCCTGGCTCTCCCCCCAACTGAGGGTGGCCCCCGCAGCAGCCTGGCC^^ 

CCATGAGGACCTGCIGCGCCITATCGGGAGCAAC^ 

AGTGGGCGCK1M.GAGCIGGGC^^ 

TACGGCIGCCGGCXK^AGACGAGACCACCACATGGTGCAGCGACAC 
GCCCAAGCCXIATCCXK^CGGCGCTGCAACCAGCACCCGTGCrC^ 

AGTGGGGTGCCTGCAGCCGGAGCTGTGGGAAGCTGGGGGTGCAGACACGGGGGATACAGTGCCTG 

ATGCCCCTCTCCAATGGAACCCACAAGGTCATGCCGGCCAAAGCCTGTGCCGGGGACCGGCCTGA 

GGCCCGACGGCCCTGTCTCCGAGTGCCCrGCCCAGCCCAGTGGAGGCTGGGAGCCrGGTCCCA^^ 

GCTCTGCCACCTGTGGAGAGGGCATCCAGCAGCGGCAGGTGGTGTGCAGGACCAACGCCAACAGC 

CTCGGGCATTGCGAGGGGGATAGGCCAGACACrGTCCAGGTCTGCAGCCTGCCrGCCT 

GGAGCCCTGCACGGGAGACAGGTCTGTCTTCTGCCAGATGGAAGTGCTCGATCGCTACTGCTCCAT 

TCCCGGCTACCACCGGCTCTGCTGTGTGTOCTGCATCAAGAAGGCCTCGGGCCCCi^ 

AGACOn'GGCCQAACGTCACTGCCCOCCTTCTCCACTCO'GGy^ 

OCClXK^AGATGCTGCAGAGCXriGCTGGAAAGOC^ 

CCACACAGCTOOCAGGAGCTCrGGATACAAGCTCC 

CACCAATCCCTGGAGCATCCTGGAGCATCTCCCCT^ 

CTCAGACACCTACGCCAGTCCCTGAGGACAAAGGGCAACCIXKIAG^ 

ACCAGCCTCCCTGCTGCCrCCCCGGTGACATGA 

>SGPR_096_SEQ ID NO:21 

ATGCAGTTTGTATCCTGGGCCACACTGCrAACGCTCCTGGTGCGGGACCrrGGCC^ 
CCAGACGCCGCGGCGGCCGTGCGCAAGGACAGGCTGCACCCGAGGCAAGTGAAATTATTAGAGAC 
CCTGAGCGAATACGAAATCGTGTCTCCCATCCGAGTGAACGCTCTCGGAGAACCCirrc 
CGTCCACTrCAAAAGAACGCGACGGAGCATTAACTCTGCCACTGACCOC^ 

CTCcrcTrcxrrccTCTAccTajrcc 

TTAATCrCACCGCCAATCCCGOATITATCGCTC 
GGTGAATCAGACCAAGITITATTCCGAAGAGGAAGCGG 
ATGTGAATACCAACrCCGAGCACACGGCCGTCATCAGCCTCIGCTCAGGA^ 
GGTCTCATGATGGGGATTATTTTATTGAACCACTACAGTCTATGGATG^ 

GAACAAAACAAACCCCACATCATITATAGGCGCAGCGCCCCCCAGAGAGAGCCCTCAACAGGAAG 

GCATGCATGTGACACCTCAGAACACAAAAATAGGCACAGTAAAGACAAGAAGAAAACCAGAGCA 

AGAAAATGGGGAGAAAGGATTAACCTGGCTGGTGACGTAGCAGCArrAAACAGCGGC^ 

AGAGGCATTTrCTGCTTATGGTAATAAGACGGACAACACAAGAGAAAAGAGGACCCACAGAAG 

ACAAAACGITITITATCCTATCCACGGTTTGTAGAAG^^ 

TGATACCATGGAGAAAACCTTGAACACTATATTITAAC^ 

AAGACCCAAGTATTOGAAATTTAATTAATATTGTT^ 

AGGATGGGCCTrCCATATCTTTTAATGCr 

CGAAGAACAGTCCAGGTGGAATCCATCATGATACTGCTGTTCTCTTA^ 
GAGCTCACGACAAATGTGATACCITAGGCCTGGCTGAACTGGGAACCATTTGTGATCC<^^ 
GCTGTTCTATTAGTGAAGATAGTGGATTGAGTACAGCTTTTACGATCG 
TGTTTAACATGCCrGATGATGACAACAACAAATGTAAAGAAGAAGGAGW^ 
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GTCATGGCTCCAAGACTGAACnTCTACACC^ 

ATCACrGAGTTTTTAGACACro^ 

CCTTTGCCrGTCCAACTGCCAGGCATCC^ 

CCAGGITCTCAGGTGTGCCCATATATGATGCAGTGCAGACGGCTCTGGTGCAATAACGTCA^ 

GTACACAAAGGCTGCCGGACTCAGCACACACCCTGGGCCGATGGGACGGAGTGCXJAGCCT^ 

GCACTGCAAGTATGGATTTrGTGTTCCCAAAGAAATGGATGTCCCCGTGACAGATGGATCCTG^ 

AAGTTGGAGTCCCITTGGAACCTGCTCCAGAACATGTGGAGGGGGCATCA^^ 

AGTGCAACAGACCAGAACCAAAAAATGGTGGAAAATACTGTGTAGGACGTAGAATG 

GT(XTGCAACACGGAGCCATGTCrCAAGCAGAAGCG 

TIGACGGGAAGCATTTTAACATCAACXSGrCT 

GAATrCTGATGAAGGArcGGTGCAAGTIGlTC^^ 

CITCGAGACAGAGTGATAGATGGAACTCXnTCTGGCCAGGACA 

CCITTGCCGGCAAGCrGGATGCGATCATGTT^^ 

TTTGTGGTGGCGATAATTCITCATGCAAAACAGTGGCAGGAACATTTAATACA^^ 

ACAATACTGTGGTCCGAATTCCAGCTGGTGCrACCAATATTGATGTGCGGCAGC^^ 

GGGAAACAGACGATGACAACnACTTAGCTTTATCAAGCAGTAAAGGTG 

AACirrGTTGTCACAATGGCCAAAAGGGAAATTCGCATTGGGAATGCT 

GTCCGAGACTGCCGTAGAAAGAATTAACTCAACAGATCGCATTGAGCAAGAAC^^ 

TTTGTCGGTGGGAAAGTTGTACAACCCCGATGTACGCrATrc^^ 

ACCTCAGCAGTITrACIXKlA^ 

AACGGAAACmAAACTTOTTTOCAC^ 

ATCGGCTOCCOTAGCCTOGACACATTAPIGAACC^^ 

TTGCCAGCAGGAGTGAATGTAGTGCCCAGTGTGGOITCGGTTACCX ^ 

CCAAATATAGCAGGCTGGATGGGAAGACTOAGAAGGTTGATGATGGTI^^ 

AAACCAAGCAACCGTGAAAAATGCTCAGGGGAATGTAACACGGGTGGCTGG^ 

GACTGAATGTTCAAAAAGCrGTGAa]K}TtXK}ACCCAG^ 

GAAATGATGTACTGGATGACAGCAAATGCACAGATCAAGAGAAAGTTACCATTCAGAGGTG^ 

GAGTTCCCTTGTCCACAGTGGAAATCTGGAGACTGGTCAGAGTGCOT 

GCATAAGCACCGCCAGGTCTGGTGTCAGTTIGGTGAAGATCGATTAA^ 

TGAGACX:iAAGCCAA.CATCrATGCAGAC^ 

(XTOGGGACAGTGCAGTOTCACTTGTG^ 

GGGACITATATGTCAGTCGTAGATOACAATGAC^^ 

GGACTOTOAATTACCATCATGTCATCX^ 

GTGCACCAAGAACCCAGTGGCGATITGGGTCTIGQACCX^CAI^^ 
ACCCGGATGAGATACGTCAGCTGCCGAGATGAGAATGGCTCTGTGGCTGACXJAGACT 
TACCCTGCCtAGACCAGTGGCAAAGGAAGAATGTrCTGTGACACCCTO 
TGGACTGGAGCTCITGCTX^TOTCACCTGTG^ 

ACTACAGTGACCACGTGATCGATCGGAGTGAGTGTGACCAGGATTATATCCCAGAAACTGACCAG 

GACTGTTCCATGTCACX^ATGCCCTCAAAGGACCCCAGACAGTGGCTTAGCT 

AATGAGGACTATCGTCCCCGGAGCGCCAGCCCCAGCCGCACCCATGTGCrCGGTGGAAACC^ 

GAGAACTGGCCCCTGGGGAGCATGTTCCAGTACCTGTGCrGGCGGATCCCAGCG^ 

ATGTCAGaATGAiULA.TGGATAGAOCGCAAAC^ 

AGAGCCTGTGAATCCGGCCCITO 

TGTGGTGGAGQCATAAGAACAAGACTGGTGGTC^^ 

TTTGAGCTGTGAAATTCTTGATAAACCTCCCGATCGTGAGO^GIOT 

CGACGCTGCATGGAGTACrGGCCCTTGGAGCTCGTGTTCTGTCTC^^ 

ACGAAATGTITACTGCATGGCAAAAGATGGAAGCCATTTAGAAAGTGAI^^ 

CTAAGCCACATGGGCACAGAAAGTGCCGAGGAGGAAGATGCCCCAAATGGAAAGCTGGCG 

GAGTCAGTGCTCTGTGTCCTGTGGCCGAGGCGTACAGCAGAGGCATGTGGGCTGTCAGATCGGAA 

CACACAAAATAGCCAGAGAGACCGAGTGCAACCCATACACCAGACCGGAGTCGGAACGCGACTG 

CCAAGGCCCACGGTGTCCCCrCTACACTTGGAGGGCAGAGGAAT 

GCGGCGAAGGCTCCAGGTACCGCAAGGTGGTGTGTCTGGATGAGAACAAA^ 

GGCACGCTGTGACGTGAGCAAGCGGCXXKmKlAOra 

ATGTCTGGATCACAGQAGAATGGTCAQAGTGCTCAGTGACC^ 

CnTGTCTCGTGCAGCQAGATTTACACCGGGAAGGAGAATTA 

CAACTGCCCAGGCACGCAGCCCCCCAGTGTTCACCCCTGTTACCTGAGGGACrrGCC^ 

CACCTGGAGAGTTGGCAACrGGGGGAGCrGCrCAGTGTCOT 

CrGTGCAATXmTAACX::AATGAGGAa^ 
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GAACGAAAAACCrGCCGTAATGTCTATAACrGTGAGTTACCCCAGAACT^ 

ACITAAAGGTGCCAGTGAAGATGGTGAATATTTCCT 

CTGTGCGGGGATGCACTCTGACCACCCCAAAGAGTACGTGACACrGGTO 

ATITCTCCX5yi.GGTTrATGGGCACAGGlTACACAAC^ 

GCGATGACrGCCAATGTCGGAAGGATTACACXK5CX:GCTO^^ 

TAGACCTGACCAGCATGCAGATAATCACCACIGACITACAGT^ 

CCCGTCCCTTTTGCCACAGCCGGGGATTGCTACAGCGCTGCCAAGTGCCCAC^^ 

ATCAACCTTTATGGAACCGGCITGTCTT^^ 

GCIGTCrcrmACATCAAGAAGTCG<X;GGATGGTACCCGAGTCGTAGGGAAATGCG^^ 
GGAAAATGCACTCCATCCTCTGGTACTGGCCn-GGAGGTGCGAGT^ 

>SGPR 119 SEQIDNO:22 

GAAGTTGACITCCACXXJG^GGGAAGAAC^ 
CX:ia::GAGCGGGTCAATGAGTTIXK5AGAAGTGTr(X:C^^ 
GCAGCTCCGAGGCGCTGGAACCCATGCCXJTTCCGAACCCACrA 
TCTTCCAGCTGAACCrrGACCGCCGATGCATCCITrCT 

GAACCCCGGAGCGCGGGGCCTGGGAGAGCGACGCAGGGCCCTCGGACCTGCGCCACT^ 

CGCGGCCAGGTCAACTCACAGGAGGATTACAAGGCCGTCGTCAGCITATGCGGAC^ 

AACATTTAAAGGACAGAACGGTGAATATTTCTTAGAACCT^ 

ATQAAGATGGTCACAACAAGCCACATCnTATATACAGACAAGACOT^ 

CrCTGAAGTATTGCAGTGTGTCAGAAAGTCAAATAAAGGAAACCAGT^^ 

GCAACATGAATGAAGATCITAATGTAATGAAAGAAAGAGT^ 

CX:ATroAAAGATGAAAGAAGACATTa:AGGAAAAAAC^ 

AATTATGGTTACAGCKlATGCrAAAGTGGT^^ 

GACTCTAATGTCAATTGTTGCAACAATCTACAAAGATCC^ 

AGTGGTAAAATTAGTTATGATTCACCGTGAGGAGGAAGGACCAGTCATTAAT^ 

CACATTAAAGAA(nTlTGTrCATGGCAACAAACrrCAGAATGACC^ 

CCATGACACTGCrGTTCrrATCACTAGGGAAGACATT^ 

AGGTTTATCATATTTAGGTACCATATGTGATCCITrACA^ 

ACTCATTTCTGCnTTTACrATAGCCCATGAGC^ 

CXnAGATGTAAAGAAATGAAAGTTACAAAGTATCATGTAATC^ 

AGTCCOTGGAGCKKJTCAAACTGTAGTCGGAAATATGTT^ 

aVATQTCnTCrrTGACAAACK:AGATGAAGAAATA^ 

TATOATGGAAACAAGCAGTGTGAGCTTGCGTITGGTC 

AATATATGCATGCATCTGTGGTGCACAAGCACAGAAAAGCTTCACAAAGGC^^ 

GTGCCACCAGCAGATGGAACAGACTGCGGTCCrGGAATGCATTGCCGTCATGGGCTATGTGTA^ 

CAAAGAAACGGAAACACGTCCTGTAAATGGTGAATGGGGA(XATGGGAAC<^ 

CAAGAACATGTGGAGGCGGAATCGAAAGTGCAACCAGGOHCTGTAATCGTCCrGAG 

GGAGGAAATTACTGTGTGGGCCGCAGGATGAAAinrrCGATCATGTAAT^ 

GGCACACAAGACirrCGAGAGAAGCAGTGCTCTGATTTTAATC^ 

ATTCCCTCTAATGTGAGGTGGCTTCCAAGATACAGTGGCATTGGCACAAAGGATC^ 

TATTGTCAGGTTGCrGGAACCAATTATTTCnACC^^ 

GTGGAACTGAAACTCATGACATCTGTGTTCAAGG 

TAAACTOCAGTOCCAAGATAGACAAATXnGGAGTO 

ATAACAGGTGTCITCAACAGTIXnCATrATGC^^ 

ACAAACGITGACATTCGTCAGTACAGCrrATTCTGGACAACCAGATGA^^ 

GACGCTGAAGGGAATTTTCTTTTCAATGGAAATm * 

GTGCAAGGAACAAGAACTGTTATTGAATACAGTGGATCAAATAACGCAGTTGAAAGAATTA^ 

TACTAATCGACAAGAGAAAGAACITATTIT^ 

TGTACATTATTCCTTCAATATCCCirrGGAAGAGAGGAGTGACATGT^^ 

ACCATGGGAAGGCTGTACCAAAATGTGTCAAGGTCITCAGCGAAGAAACAT^ 

AGAGTOATCATAGTGTTGTGTCTGATAAAGAATGTGACCACITC 

AAGTTGCAATACAGACTGTGAACTAAGGTGGCAT^ 

TGGTC^GGATATAGAACCrraGACATCrJAT^^ 

TCAAGTTGATGACCACrACrGTGGTGACCAGCTTAAACCrCCT 

CTGTGTCITCACAAGATGGCATTATrCAGAATGGTCTCAGTGTTCCAGGAGT^^ 

AAGGTCTCGAaAATCrrATTGTATOAATAAC^^ 
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ACTGTCCCGAGTGACX3AGAGAGAATTOCAATGAATTT^ 

GAGCGAGTGCCTTGTTACATGTGGTAAAGGAACAAAGCAGCGGCAGGTATGGTGTCAGCTGAATG 

TAGATCACTTGAGTGATGGCTTCTGTAATTCAAGTATO 

TTCATACATGTGCITCCTGGCAAGTAGGACXJATGGC^ 

ATCAGATGCGAGATGTTAAATGTGTCAATGAGCTAGCTAGTO 

CATGAAGCTAGTCGCCCXIAGTGACAGACAGAGCTGTGTACT^^ 

CTTGAGACCGCnTATTACCAACTGTTCTCATAAA 

ACCCCATGCTCCGTATCITGTGGAAGAGGTACTCAAGCCCGCT^ 

GATAGAATAGCAGATGAATCATATTGTGCCCACTTACCCCGACCTGCrGAAATAT^ 

ACCCCTTGTGGAGAGTGGCAAGCAGGGGATTGGTCACCCTGTTCAGCTrCCTG 

ACAACTCGACAAGriTrATOCATGAAC^^ 

GTTCGCCCirrGATGGAACAGGAATGTAGCCTGGCAGCCT 

AGTTCCCCrGTGCAGCCAAGCTATTAT^^ 

AATGAAAATCAGGTGGTCCATCCATCAGTGAGAGGAAA(^ 

ATGCTCCAGCAGTTGTrCKMAGGTCnCAG 

AAGTGCTAGTTACTGCGATGCAGCXn'CX^AAGCCTCCAGAGTTACAGCA^ 

TCCACAGTGGAACTACGGAAATTGGGGAGAATGTTCACAAACATGTGGAGGAGGAAT^^ 

GACTTGTAATATGTCAATTTCCCAATGGCCAAATATTAGAAGA 

AGCCACCTAGCGTAATACAGTGTCATATGCATGCTTGCCCTGCTGATGTO 

CATGGACATCGGAGGATCITAAAGTGAAATTGCTGCCTCAAAGGACCATCATCm'GT^ 

ATGAAAAACATATTTTGCCATGGAAAGCACTCACATATGTATTTA^ 

CTACTATATCCTAGGCACTGTGATCCAGAGACAATTGAAACATATTTC^ 

AGTrrACTTGGGGAGATTTGAAATACTAT^ 

>SGPR 143_SEQIDNO:23 

ATGGGGCGCCCTGT(XCXKKnTCAGCCCCGCCTC^ 

GTGGCGCTGACCGGCCTGGAGGTCCGAAGGCGGCGGCCTGAGGCTGCACCGGGCACGGGT^^ 

GCAATCCAGCCTGGGCGGAGCCGGAGTTGCGAGCCGCTGCCTAGAGGCCGAGGAGCTCACAGCT^ 

TGGGCTGGAGGCCCCGGAGAGCTCGGGGGACCCCGTTGCTGCrrGCTGCnACT 

GGCCAGTGCCAGGCGCCGGGGTGCTTCAAGGACATATCCCTGGGCAGCCAGTPACCCCGCACT 

GTCCTGGATGGACAACCCTGGCGCACCGTCAGCCrGGAGGAGCCGGTCTCGAAGCC^ 

GCrGGTGGCCCTGGAGGCTGAAGGCCAGGAGCrCCTGCTTGAGCTGGAG^ 

TQGCXJCCAGGATACATAGAAACCCACrACGGCCCAGATGG^^ 

CACACGGATCATTOCCACnACCAAGGGCXMGTAAGGGGCriT^^ 

AajTGCTCTGGGATGAGTGGCCIGATCACXXn'CAGCAGG 

CCACCCCGGGGCrCCAAGGACTTCTCAACCCACGAGATCriTrC^ 

AAAGGAACCTGTGGCCACAGGGATCCTGGGAACAAAGCGGGCATGACCAGCCnn^ 

CCAGAGCAGGGTCAGGCGAGAAGCGCGCAGGACCCGGAAGTACCIGGAAC^^ 

GACCACACCCTGTrCTrGACTCGGCACCGAAACTTGAACCACACCAAACAGCGTCT^ 

GCCAACTACGTGGACCAGCTTCTCAGGACTCTGGACATrCAGGTGGCXSCT 

GTGGACCGAGCGGGACCGCAGCCGCGTCACGCAGGACGCCAACGa^ACGCTCTGGGCCCT 

AGTGGCGCCGGGGGCTGTGGGCGCAGCGGCCCCACGACrCCGCGCAGCTGCTCACGGGCCGCGCC 

TTCGAGGGCGCCACAGTGGGCCTGGCGCCCGTCGAGGGCATGTGC^ 

a^TGAGCACGGACGACTCGGAGCTCCCCATCGGOGCXXS^ 

ACAGCXrrOGGCCTCAGa::ACQAC(XXXiAC^ 

TGCXn*CATGGCTGCGGCCACCGGGGTGGTITATGAGCACCC^ 

AGCCGCCGCCAGCTGCGCGCCTTCTTCCGCAAGGGGGGCGGCGCI^ 

CCCGGACTCCCGGTGCCGCCGGCGCrCIXjCGGGAACGGCTTCGTGGAAGCGGGCG 

CrGCGGCCCTGGCCAGGAGTGCCGCXJACCrCTGCTGCTITGCrCAC^ 

GGCCCAGTGCGCCCACGGGGACTGCTGCGTGCGCTGCCTGCTGAAGCCC^^ 

GCCAGGCCATGGGTGACTGTGACCTCCCTGAGTTTTGCACGGGCACCT^ 

ACGTITACCTACrGGACGGCTCACCCTGTGCCAGGGGCAGTGGC^^ 

CCAOGCTGGAGCAGCAGTGCXIAGCAGCT 

TOlAGGTGGTGAACTCroaKKJAGATGCTCATGaA^ 

CTGCX^CTGTGCAGGGAGGGATGTCCTGTGTGGGAAGC^^ 

GCTCGCACCGCACATGGTGCCAGTGGACTCTACCGTTCACCTAGATGGCCAGGAAGTGAC^ 

GGGAGCCTTGGCACTCCCCAGTGCCX^AGCrGGACCTGCTrGGCCTGGG 

CXmGTGTCGACCTAGAATGGTGTGCCAGAGCAGGOGCT 
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CAGCGCrGCCrGACTGCCTGCCACAGCCACGGGGTTTGCAATAGCAACCAT^ 

CCAGGCTGGGCTCCACCXriTCTGTGACAAGCCAGGCTTTG^ 

CAGGCrGAAAACCATGACACCTTCCTGCTGGCCATGCrCCrCAC^ 

GGCGCCGGCCrGGCCTGGTGTTGCrACCGACTCCCAGGAGCCCATCTGCA 

CTGCAGAAGGGACX:CTGCGTGCAGTGGCCCCAAAGATGGCa^^ 

GCGTTCACCCCATGGAGTTGGGCCCXJACAGCCACI^^ 

CTCATGAGCCCAGCAGCCAOXTGAGAAGOCI^ 

AAGTCCAGATGCCAAGATCCTGCCTCK3GTGA 

>SGPR_164_SEQ ID NO:24 

CACGGAGACCGCGGCAGCGGCCGGAGAGCCCGGCCCAGCCCCTTCCCACAGCGCGGCGGTGCGCT 
GCCCGGCGCCATGCnTCTGCTGGGCATCCTAACCCTGGC^ 

TGAGCCAGAGCGGGAGGTAGTCGTTCCCATCCGACTGGACCCGGACATTAACGGCCGCCGCr^ 

ACTGGCGGGGTCCCGAGGACrCCGGGGATCAGGGACrCATTm 

GACITITACCrrACACCra 

GCGTCaXXTCCAGGGGCTCAO^GGGCI^ 
TGAACG<X;GAGCX:GGACrra3Tlx::GCT^ 

ACCGAGGCGCCGAGTATGTCATTAGCCCGCTGCCCAATGCTAGCGCGCCGGCGGCGCAGCGCAAC 

AGCCAGGGCGCACACCITCTCCAGCGCCGGGGTGTTCCGGGCGGGCCn 

CGCTGCGGGGTGGCCTCGGGCTGGAACCCCXK^CL'^TCCT 

GCGGGCGGGCITCGGGGAGAGTCGTAGCCGGCGCAGGTCrrGGGCGCGCC^ 

TCCCGCGGTACGTGGAGACGCTGGTGGTCX3CGGACGAGTCAATGGTCAAGTTCCACGGCGCGG^ 

CTGGAACATTATCrGCTGACGCTGCTGGCAACGGCGGCGCGACT 

AACCCCATCAACATCGTTGTGGTCAAGGTGCTGCITCTTAG^ 

ACCGGCAATGCGGCCCrGACGCTGCGC:AACrrCTGTGCCTGGC 

TCACAAGCACXX:C»AGTA(n<3GGACACraC^ 

CCACCTGTGACACCXrrG<KK:ATXKKnGATGI^^ 

TCATTGAGGACGATGGGCTTCCATCAGCCTTCACCACT 

TGCCCCATGACAATGTGAAAGTCTGTGAGGAGGTGTTTOGGAAGC^ 

TCCCCGACCCTCATCX::AGATCGACCGTGCCAACCCCrGGTCAGCCrGCAGTG 

GACirCCTGGACAGCGGGCACGGTGACTGCCTCCrGGACCAACCCAGCAAG 

GAGGATCTGCCGGGCGCCAGCTACACCCTGAGailAGCAGTGCGAGCTGGCr^^ 

CAAGCCCTGTCCTTACATGCAGTACTGCACCAAGCTGTGGTGCACCGGGAAGGCCAA 

TGGTGTGCCAGACCCGCCACITCCCCrGGGCCGATGGCACCAGCTGTGOT 

TCAAAGGGGCXTOOGltKlAGAGACACAACCT 

TGGGATCCXlTATGGCCKZJCriXKJI^^ 

CACCAACCCCACCCXTIXKXAACXJGGGGCAAGTACT^^ 

GCAATCTGGAGCCCrGCCCCAGCTCAGCCTCCGGAAAGAGCTTCC^^ 

ITCAACGGCTACL^ACCACAGCACCAACC^ 

GGCGTGTCrCCCCGGGACAAGTGCAAGCTCATCrrGCCGAGCCAATGGCACK3G(^^ 

CTGGCACCCAAGGTGGTGGTGGACGGCACGCroXGCTCTCCTGACTCCACCT^ 

GGCAAGTGCATCAAGGCrGGCTGTGATGGGAACCTGGGCTCCAAGAAGAGATTCGACAAGTO 

GGTGTGTGGGGGAGACAATAAGAGCTGCAAGAAGGTGACIXKjACTCCT 

GCTACAATITCGTGGTGGCCATCCCCGi^GGCGCCTCAAGCATCGACATC^ 

aagggcrgatcggggatgacaactacctggctcrgaagaaca^^ 

gggcatttogtggtgtcgg(xigtggagcgggacc^^ 

cxkk::acgggcacag<X5otggagagcctccag 

aggtcctcrccgtggggaagatgacacoscx^cxgggtccgctac^ 

crcgggaggacaagtcctctcatcccccgcacccccggggaggaggacc^ 

gcgtcctcagcctcrccaaccaggtggagcagccggacgacaggccccctgcacgctgg^ 

ggcagctgggggccgtgctccgcgagctgcggcagtggcctgcagaagcgggcggtg^ 

GGGCrrCCGCCGGGCAGCGCACGGTC(XrrGCCrGTGATGCAGCCCATCGGCCra 
CCTGCGGGGAGCCCTGCCCCACCrGGGAGCTCAGCGCCrGGTCACCCrGC^^ 
GGGGATirCAGAGGCGCrCACrCAAGTGTGTGGGCCACGGAG^ 
TOCAACriTGCACCXKIAAGax:(^ 

>SGPR281_SEQ ID NO:25 
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GCGCCrGACrCACATCrGCTGCrGCTGCCrCCTCT^ 

TCAGAGCTGCAGTTCGCCCCCGACCGCGAGGAGTGGGAAGTCGTGTTTOjra 

GAGCCGGTGGACCCGGCTGGCGGCAGCGGGGGCAGCGCGGACCCGGGCTGGGTGCGCGGCGT^ 

GGGGCGGCGGAAGCGCCCGGGCGCAGGCnX3CCGGCAGCrCACGCGAGGTGCGCrACT 

GGTGCCTrTGaAGGAGCKX:GrGGAGGGCCGATCAGAGTCCC^ 

AGGGTGAGGAGGACGAGGAGCTTOIAGTCXJCAGGAGC^^ 

CCrrGTCCOXKKKXKXiXGGCCT 

CCCCGGCCCAGCATGCCGAGCaKJATGGCGACGAAGTGTTGCTGOSGAT 

ACCTGTACCTGCTGCTCCGGAGAGACGGCCGCITCCTGGCGCCGCGC^ 

CAAATCCCGGCCCCGGCCCCACGGGGGCAGCATCCGCCC<XK:;AACCrrCCCGC<^ 

GGCTGCTTCTACACCGGAGCTGTGCTGaKJCACC^ 

GGTGGCCTGGTATITAACCITITCCAACACAAGAGTCT 

AAGCITATTCrGCTCCATGAAA<nx::CACCAGAACrr 

gagagtititgtaagtggcaacatgaagaatttggcaaaaagaatga 

aacaaactggggggaagacatgacitcagtggatgcagctatac^ 

gtgtgcacaaagatgaa(x:atgtgatactgttggt^^ 

agagaaaatctattattgcraaagacaatg^ 

gtcacaacatgggcattaa<xatgacaatgaccacccatcgtgtgc^^ 

ctggtgaatggattaaaggacagaatcitggtgacgm 

TGGAAAGATTTCTCAGGTCAAAGGCCAGTAACTGCITGCTACA^ 

CTGTGATGGTTCCCTCCAAGCTGCX^AGGGATGACATACACr 

TTGGGCGATTGGCrTCnTriTGTCAGGAGATGCAGCAT^ 

TAGAAGGTGAGAAAGAATGCAGAACCAAGCTAGACCCACCAATGGATGGAACTGA^ 

GGTAAGTGGTGTAAGGCTGGAGAATGTACCAGCAGGACCTCAGCACCTGAACATCT 

GTGGAGCCTGTG0AGTCCTTGTAG(X:GAACCTGCAGTGarGGC^ 

GTCCT^GGCTAGATTCTGAAGCAAGGGATIGTAATGOT 

AATCXIACCrraTCCTGCAGGTTroCCT 

ACmJTCCCrCAAAGCATATACTTCAGTXK^ 

TTTTGCTCTCCTGTTGGAAAAGAACAGCCnATTC^ 

TGTGGCTATCAGGGATTAGATATCTGTGCAAATGGCAGGTGCCAGAAAGTTGGCTGTGATC^ 

TTAGGGTCTCITGCAAGAGAAGATCATTGTGGTGTATGCAATGGCAATGGAAA^ 

CATTAAAGGGGATTTTAATCACACCAGAGGAG 

GAGCAAGAAGAATCAAAGTTGTGGAGGAAAAGCCGGCACATAGCTATTTAGCT 
GGCAAACAGTCTATTAATAGTGACTOGAAGATTGAACACT 

Aa^GTTCATTATGTAAGACGAGGCCrCTGGGAGAAGATCrCTGCCAAAGGTCC^^ 
TTACATCITCrGGTGCrrCCrGTT^ 
CAGACX:;CrcrrTCX:AGAAAA(XAGAGClXnA^ 
GCXXKSGAAGATTGCXJATGCCACITGTG^^ 

AATCATGAGCAAAAATATCAGCATTOTOGACAATGAGAAATGCAAATAC^ 

CACAGATTCGAAAGTGCAATGAGCAACCATGTCAAACAAGGTGGATGATGACAGAATGGACCCCT 

TGTTCACGAACTTGTGGAAAAGGAATGC^GAGCAGACAAGTGGCCTGTAC^^ 

TGGAACACTGATTAGAGCCCGAGAGAGGGACTGCATTGGGCCCAAGCCCGCCrCTGCCCAGC 

GTGAGGGCCAGGACTGCATGACCGTGTGGGAGGCGGGAGTGTGGTCTGAGTGTTCAGTCAAGTGT 

GGCAAAGGCATACGTCATCGGACCGTTAGATGTACCAACCCAAGAAAGAAGTGTGTCCrCT 

CAGACCCAGGGAGGCTQAAGACTGTGAGGATTATTCAAAATGC^^ 

GGTCTAAGTGCrC^TrACXTrGTGGC^^ 

TCACAGGAAGACATGGAAATOAATGTITIl^^ 

CTTCAACCCTGCAATGAGAAAATT^ 

TTCAAGTGCCTGGGAGATCAGTGGCCAGTGTACTGCCGAGTGATACGTGAAAAGA^ 

GGAGATGCGGTGGTATCAGCGCTGCTGTGAAACATGCAGGGACTTC^^ 

AGAAGAGTTQA 

>SGPR_075_SEQ ID NO:26 

TATGATTACTGGGGCrCTGATAGCATGATAGTAACAAATAAAGTC^ 
AATTCAATGTTCACCCAATTTAAAGTTACTATTGTG^ 
AATAAGATirCTACAGTTGGTGAGGCAGATGAATTATTGCAAAAAT^^ 
TATCITAACCrAAGGCCTCATGATATKKl^^ 
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GCATTTGCAGTTATTGTCACCCAGATGCTGGCACTCAGTCTGGGAATATCAm 
AAATOTCAATGTTCAGAATCXtACCTGTATAATGAATC 

>SGPR 292„SBQIDNO:27 
ATCCfCGCCGCCTCX^ATCrrC^ 

AGOCCGAGAGTCTCTTCCACAGCXGGGACCGCTCG^^ 

AAGCCCATTGCCGACCrCCACGCrGCTCAGCGGTTCCTGTCCAGATACGGCTC^ 
GCGGCCTGGGGGCCCAGTCCCGAQGGGCCGCCGGAGACCCCCAAGGGCGCCGCCCTGGCCGAGGC 
GGTOCGCAGQTTCCAGCGGGCGAAOTCGCTGCCGGCCAGCGGGGAGCrrGGA^^ 
CGGCCATGAACCGGCCGCGCraCGGGGTCCCGGACATGCGCCCACCGCCCCCCTCC^ 
CGCCCCCGGGCCCGCCCCCCAGAGCCCGCTCCAGGCGCrCCCCGCGGGCGCCGCTGTCC^ 
GGCGGGGTTGGCAGCCCCGGGGCrACCCCGACGGCGGAGCTGCCCAGGCC^ 
CTGAGCraOCXKKJrGCTGGGCGAGGiXCTG^ 
TGTGGCGCTGGCXJ1TCAGGATGTGGAGCGAGGT(^ 
COXiCXJGGGCOGCGGTCGACATCAAGCTGGGCT^ 
GCCITCGATGGGAGCGGGCAGGAGTTTGCACACGCCTGGCGCCT 
GACGAGCACITCACACCTCCCACCAGTGACACGGGCATCAGCCTTCTC^ 
ATTGGCCATGTCCTGGGCnTGCCTCACACCTACAGGACGGGATCCATAAT^ 
CCCCAGGAGCCTGCCITTGAGTTGGACrGGTCAGACAGGAAAGCAACT^ 
CrGTGAGGGATCATTTGATACTGCGTTTGACTGGATTCGCAAAGAGAGA^ 
TGATGGTGAGATTTAGCACATATITCTTCCGTAACV^ 
ATAGGACACGCTATGGGGACCCTATCCAAATCCTCACrGGCTGGCCT 
ATAGATGCCirrGTTCACATCTGGACATGGAAAAGAGATGAACX^ 
TACTWAGATATOACAGTCACAAGGATCA^^ 
CAAATTGATTTCAGAAGGATlTanG^ 
ACAGAAGTTAATrrACTTCTrcAAGGAG^ 
. ACITAATTCTTATCCAAAGAGGATTACrGAAGT^^ 
AGAAATATAGATTCCGCnTATrACrCCTATGCATACAACTCCAT^ 
ACrGGAAGGTAGTTAATGACAAGGACAAACAACAGAATTCCrGGC^ 
CAAAAAAGTITATTTCAGAGAAGTGGTTTGATGTra 
AA 

>SGFK 069_SEQ ID NO:28 

ATCGfGGAGAGCGCCGGCCGTGCAGGGCAGAA.GCXJCCCGGGGTrCCTG^ 
GCroCTGCrGCnX3GTGAC03CTGC^ 

CCCAGAGGCCGAAGAQGTGAGOJAGGTCnXKIACGACCC^^ 

TCCTCCAGAACATGGACCCGACCACXKJAArcGTGTGACGACIT^ 

GGCTGCGGCGCCACGTGATCCCTGAGACC^CTCAAGATACAGCATCTT^ 

AGCTGGAGGTCATCCTCAAAGCGGTGCTGGAGAAlTCGACrrGCCAAGGACCGGCCGGCT 

AAGGCCAGGACGCTGTACCGCTCCTGCATGAACCAGAGTGTGATAGAGAAGCGAGGCT 

CCTGCTGGACATCrrGGAGGTGGTGGGAGGCTGGCCGGTGGCGATGGACAGGTGGAAOT 

TAGGACrCGAGTGGGAGCTGGAGCGGCAGCTGGCGCTGATGAACTCACAGTTC^ 

CTCATCGAOTrcrrCATCTGGAACGACGACCAGAA 

CCX:AOCriTGGGCATGCCCItXCXiAGA 

AGCCTACXrreCAGTTCA.lXK^ 

ACAGCIXK^CTGGTGCAGGAGGACATGGTGCAGGTGC^ 

ACGGTACCCCAGGAGGAGAGACACGACGTCATCGCCriTGTACCACCXKlATGGGACrGGAG 

GCAAAGCCAATTTGGCCTGAAGGGATITAACrGGACrCT 

CAAAATCAAGCrGCIGCCAGATGAGGAAGTGGTGGTCTATGGCATCCCCT^ 

AAAACATCATCGACACCTACTCAGCCAGGACCATACAGAACTACCTGGTCTGG^ 

GACCGCATTGGTAGCCTAAGCCAGAGATTCAAGGACACACGAGTGAACTACCGC^ 

TGGG^CAATGGTGGAGGAGGTGCGCTGGCGTGAATGTGTGGGCTACGTCAACAG^ 

AC^COTTGGGCrCCCTCTACGTCAGGGAGGCGTTCCCT 

ATTQACAAGGTGCGGACAGTGTITGTGGAGACGCrGGACGAGCTGGG^ 

CAAGAAGAAGGCGCAGGAGAAGGCCATGAGCATCCX^ 

CTGGAGGAGATGAACAGGCGCCTGGACGAGGAGTACTCCAATGTGAACITCTCA^^ 

CirrGAGAAG^GTCrGCAGAACCTC^ 

AGGIXKiACCCAAATCTGATCATXXKKKK^GGC^ 
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CAGATrGTATT(XCTGCCX3GGATanCCAGK:rc^ 

AACirrGGAGGCATTGGGATGGTGATCGGGCACGAGATCACGCACGGC^ 

CCGGAACTTCGACAAGAATGGCAACATGATGGATTGGTGGAGTAACT^^ 

GGAGCAGTCAGAGTGCATGATCTACCAGTACGGCAACTACrCCTGGGACCTG&C^ 

ACGTGAACGGATTCAACACCCTTGGGGAAAACATTGCTGACAACGGAGGGGTGCGGC 

AAGGCCTACCrCAAGTCGATGGCAGAGGGTGGCAAGGACCAGCAGCTGCCCGGCCTG 

CCATGAGCAGCTCITClTCATCAACrATGCCXAGGTGT^ 

CATCCAAT<XATCAAGACAGACGTCCACAGTCCCCTGAAGTACAGGGTACTGGGGTCGCTGC^ 

ACCTGGCCGCCTTCGCAGACACGTTCX:ACrGTGCCCGGGGCAC^ 

GCCGCGTGTGGTAG 

>SGPR 212„SBQlDNO:29 
ATGAGGCTGAAACITAAGGGTAGCCATT^^ 

AGGCATCGCAGTCAACTGCrGTGACGTGTGTGACGTCCATCTCAAAAGCCTGTGTGA^ 

CACAGGGTGGCATACGCTGATGTCTGCCCTAGATCCCCACAAGCCrCTAGCOT 

ATTCTCACCirrCCTCCTCACCTCTAGTCCTGCATTAGAAGC 

CCCrGGCAGATTGTGAACCGACTAGGCCATGCCrCITCACCT^ 

ACrACAGAAGCATCrCCTACGTTAGGCTGOTTCCAGGAGAGAGGGAC^^ 

AGAAGGGGCAGGGGCTGAGAGTTCGGCTTGTAAATGTGTAGGCGAGAGTGTTGACATACATC^ 

TCACACCrGATGAAGGAAAGAGAAGACAGGCrATGAACCTAAGAGGGGTGGAGCGACACCT 

GGAACCTGCrGTGGCAGCAGCATCnAGCi^ 

AGATGGGCXXJTCCTGGCCCTCGCAGACIT^^ 

ACTGGGACAGAAGAGCAGGCAGGTXXXXXKSACAGl^ 

GCGATTTCGCAGTCAT<XACIXX}TOGAAGCnTCC^^ 

TGACAGGAGGGAACCATCTCTGTGGGACCCGCCTCTGCCATGAAATTGCCCA 

TAGCCATCGGGGCCCGAGACTGGACGGAGGAGTGGCTGAGTGAAGGCITCGCCACn^^ 

GATGTGTTTTGGGCCACAGCACAGCAGCTGGGTCriTGCnT^ 

GTGTGCACATCAGTGTCCCCTGCCACATGGAGTCCTGTGAGGAGAGGCCACATGATAGATACAGA 

AAAGGCrCTGGGGTCTGAGTCAGACAGACITCCAGTCCrrGGCTCTGCCATrC^ 

TATAGATTCCAGCACAAAGTTTGAAACATTTCCAGAGCAAGTCCGCCAGGCTGACCT 

AGTGCGAGACTGGGCTGTTGCTGGCCCTGGCGAGTGCCIX^ 

AGTXKX:CrGTGGGGCAGGGGTGGCCACGAGCTGCTT^ 

GTGCATCCAGAGAGAAAGAC»AGATGCAATGCnXX:CCCGAGGAGAT^^ 

TCCAGGACXnTCAGCAGGAAGGTCGTATGATCrrG(^^ 

TOTGGAGAGCACCACAGGCAGCCmCGGAAAGaiJAGGAGAACGGTTGCAGCC^^ 

TGCAAGAGGCCCTGGAGTGCCTGTGACAGATGCAAGACGCAGACCTATITGAAATGTO 

GTGGAACGGGCAGGTCTTTOGTTGATTGAATGTGGAGAAGAGGAAAATGAGTG 

CITTGAGGTTITrGAGTrGGACAGTTGGGTAGATGGTGATC^ 

TATrCATTGGACCCrCAGTTCAGCCrGCGGTrGCTGTTCrr^ 

ATGAGGGAGCCGGACTGCATGGGGCnTATGTTCAAGATCACATGGCAGTGGAGAGA^ 

AAGCCCrCACCCAGTGGTCATGCTCCTTCCCCTGCAGGTCrrCACCTGTGCATCT 

GGCACTGTTGGCCAGTCTCTACACAAGGGTCAGATTTCACn^ 

CnrrcnrCAGGAGGCCCmTTCGAAATCAAATCATTATGTATC^^ 

TCITTAAATATCCACATI^^ 

CACGTCAATCrcAGTTGTTGCAT^^ 

ACrcGGGAGCATCTGTTATCAAGCATGGACITAATC 

TAAAGGGCTACITCCrr<^CGGTTTCrr^ 

AAGAAAATITGTGCACACATTTCATGGACAGCTGATTCTTTC(X . 

CAGCAGCCATCCAGCGAATGTTrGCCACATAGAGAATGTTGCCTGTTm 

AGACirrGQACCrCAClTAATAACATrCCAGGGCrC 

TAGAGAAGCATCTGAAGCAGCCATGCCTGATGTGTGCGATGAATATGCCITATCCT^ 
GCTTTCCCAACCAAATAGTrCCm'C 

AGATTTCATCGTGCATGTTGCTGTGGGTGAAGAGGAGCGQTCTCATGI^ 
ACTTCAACCCAGGGGAGCGCTGCanTrCTGTG^ 

>SGPR 049_SEQ ID NO:30 

ATGGGGC(XX:criTCC\GCTCAGGCITCT^ 

GTAGCX)GCXXrro:TGCTOGCGCTGGCa3T^ 



19/32 



wo 01/83782 



Figure IT 



PCT/USOl/14431 



CCGTCGGAGCTGCCTGGACnXIIAGGGACrCGGAAGCCGAGTCOT 

GACGCCGACCCCGAAACCCAGCAGTGCACGCGAGCTAGCGGTGACGACCACCCCGAGCAACTGGC 

GACCCCCGGGGCCCTGGGACCAGCrACGCCTGCCGCClJro 

AGCTGTGGCCGCAGCTGAGGCCCGACGAGCITCCGGCCGGGTCTTTGCCC^ 

ACATCACGGTGCGCTGCACGGTGGCCACCTCTCGACTGCTGCTGCATAGCCrC^ 

AGCGCGCCGAGGTGCGGGGACCCCTTTCCCCGGGCACTGGGAACGCCACAGTGGG 

GTGGACGACGTGTGGTTCGCGCrrGGACACGGAATACATGGTGCTGGAGCTGA.GTGAGCCCCT 

ACCTGGTAGGAGCTACGAGCTGCAGCTTAGCITC^^ 

GACTCTTCCTCAATOTCTACACaS^ACC^G 

CAACATITGCCAGGTATGTTTrCCCTTOTn^^ 

AATGATrCATCATCCAAGTTATGTGGCCCirrCCA^ 

AGATGTGAATGGAAGCAAATGGACTGTTACAACCITITCCAC^^ 

AGTCGCATTTGTTATATGTGACrATGACCACGTCAACAGAACAGAAAC^ 

TCTGGGCCCGGAAAGATGCAATTGCAAATGGAAGTGCAGACIT^ 

ATCircrCTTrrCTGGAGGATTTGTT^ 

TGCCTAGTTITGACAACCATGCA^TGGAAAACTGGGGACTA^ 

TGITGGAACCAAAAGATCAACrGACAGAAAAAAAGACrCTGATCTC^ 

ATrGGACACX:AGTGGTITGGAAACTTG^ 

GGTITIGCATCrTATTTTGAGTT^^ 

TCirmTICTAACATm 

CATOAAGGTGGAAAATITCAAAACAAGTG^^ 

AGGGAGCGTCTATGGCCCGGATGCTTTCITOT^^ 

GTCATATTTGAAGACATITTCCTACTCAAACGCTGAGC^ 

GGCCATAGATGACCAGAGTACAGTTATTTTGCCAGCAACAATAAAAA^ 

CACACCAGAGTGGTTTTCCAGTGATCACTTTAAACGTGTCTACT 

TTTATCrrGAAAACATTAAAAATCGGACrCITC^^ 

TTGGATAAAAAATGGAACTACACAACCTTTAGTCTC^^ ' 

AAATGCAAGTTTCAGAITCTGACCATGACTGGGTGATT^ 

GAGTTAATTATGATAAATTAGGTTOGAAGi^ 

ATTCCTGTTAITCACAGACTGCAGTTCATTGATO 

AGATroAAACAGCACITOAGTTAACXl^ 

ACAGTCTTGGTAAACTTGGTAACCAGGGATC^ 

TTATTAAAGAGGTACXTrATTAAAOAGACITAATIT^ 

GAAAATGTGTTGGCATTACAAGATGACTACriTA(^ 

GCGTGTTGGTTGGGCCITGAAGACTGCCITCAGC^^ 

CATCCAGAAAATGAAATACCTTATCCAATTAAAGATGTGGTTTT^ 

AGTGATAAAGAGTGGGACATCrrGTTAAATACTrACAC^^ 

TCAACITGCriTATGCAATGAGCTGCAGCAAAGACa:^ 

CATCAGCACATCTCCATTCACITCnAATG^^ 

TGGCXXKnATGTCXK:AAAAGACTT^ 

CACAATCATTGATTAATCTAATATATACAATAGGGAGAAC^ 
AGCIGCAGCAGTTTTTXI^AGTA^ 

AGACAATAAAGAATGAAAATCTGAAAAACAAGAAGC^^ 
GAGAAACACATAG 

>SGPR_026_SEQ ID NO:31 

ATGGCGAGCGGCGAGCATTCCCCCGGCAGCX3GCGCGGCCCGGCGGCCGCrGC^ 
TGTGGACGTGGCCTCGGCCTCCAACITCCGGGCCnTrG^^ 

GGCTGAGTTCGGGCCTCCAGGGCCCGGCGCAGGGAGCCGGGGGCTGAGCGGCACCGCGGTCCT 

ACCTGCGCTGCCTGGAGCCCGAGGGCGCCGCCGAGCTGCGGCTGGACTCGCACCCGTGC 

GTGAOGGCGGCGGCGCTGCGGCGGGAGCGGOXGGC^ 

GCTTCTACACGCAGCXXOTCTCGCACT 

CGCCXKX^GAGCGCCTCCAGGTGCTGCTCAC^^ 

GGCTCCCGAGCAGACAGCAGGAAAGAAGAAGCCOTCGTGTACACCCAGGGCCAGGCTGTCCT 
ACCGGGCCTTCTTCCCITGCrTCGACACGCCrGCTGTrAA^ 

CCCAGATGGCTTCACAGCrrGTGATGAGTGCTAGCACCrGGGAGAAGAGAGGTCCAAATAA 

TCrrCCAGATGTGTCAGCCCATCCCCrcCTATCTGATAGCTT^ 

TGAAGTTGGACCCAGGAGCCGGGTGTGGGCTGAGCCCTGOn'GATro 
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ACAACGGGGTGATAGAAGAATTTTTGGCAACAGGAGAGAAGCI^^ 

AGGTATGACITGCTCITCATGCCACajTCcmC^ 

TTGTCACCCCCTGCCTGCTAGCTGGGGACCGCTCCnTC^ 

ACAGTTGGirrGGGAACCrrGGTCACCAACGCCAACTGGGGTGA^ 

CCATGTACGCCCAGAGGAGGATCTCCACCATCCrCirrGGCGCrGCGTAC^^ 

CAACGGGGCGGGCrCTGCTGCGTCAACACATGGACATCACTGGAGAGGAAA^ 

CTCXXK^GTOAAGATTGAACCAGGCGTTGACCCGGACGACACCT 

AGGTTTCTGCTITGTCrK^ 

AAGGCCTATGTCCATGAATTCAAATTCCGAAGCATC^^ 

GAATATTTCCCTGAGCTTAAGAAAAAGAGAGTXKJAT^^ 

CTGAATACCCCCGGCTGGCCCCCXSTACCrcajrGATCT 

GCTGAAGAGCTAGCCCAACTGTGGGCAGCCGAGGAGCTGGACATGAAGGCCACT 

CATCTCrCCCTGGAAGACCrACCAGCTGGTCTACriTCCT 

CCTCCTGGGAATGTGAAAAAACnTGGAGACACATACCCAAGTATCT^ 

GCrCCGGCTGCGATGGGGCCAAATCGTCCITAAGAACGACCACCAGGAAGA 

AGGAGTTCCTGCATAACCAGGGGAAGCAGAAGTATACACTTCCi^ 

GGCAGTGAGGTGGCCCAGACCCrOSCCAAGGAGACITI^ 

AATGTTGTCAACTATGTCXl^GCAGATCGTGGCACCCAAGGG^ 

>SGPR_203_SEQ ID NO:32 

ATGGCCGCGCAGTGCTGCrGCCXK:CAGGCGCCCGGCGCCGAGGC03C(^ 

CGAGCCGCCGCCCGCCCrGGACGTGGCCTCGGCCrKX::AGCX^ 

GCAGCTGGGCCTGGAGCTGCGGCCCGAGGCGCGCGAGTTGGCCGGCTGCCT 

GCGCGCTGCGGCCCGCGCCCCGCGCGCTCGTGCrCGACGCGCACCCGGCTC^ 

CCGCCITCCGTCGCGCCCCCGCCGCGACGAGAACGCCCTGCGCC^ 

CGGGGCCCGCGCCGCCGCCCCCGCTGCCCGCCITCCCCGAGGCGCCCGGCTCCGA^^ 

GTCCGCTGGCCTTCAGGGTGGACCCGTTCACCGACTACGGCTCCrCGCT^ 

CCGAQCrGCUVGGCGCACCAGC(XriTCCAGGTCATCCriGC 

TCrGGTCKKTTOGACX^CAGAGCTGACCTATGGCT 

CCGTGTGC/U^Ca3CTCCITCTrc 

cgtcaaggak:cata3ggggtocaggtgct 

aaggcgtcttccacitccacatggagcaccxx:gtg^ 

accrcaagccggcagacatcgggcccaggagccgcx?rgrgggcx:gag^ 

gccaccagcaagctgtcgggcgcagtggagcagtggctgagtgcagctgagcggctgm 

ctacatgtggggcaggtacgacattgtcitcctgccacccrccot 

cccctgcctcaccitcatcatctcctccatcctggagagcgatgagttcct 

cacgaggtggcccacagttggttcxsgcaacgargtcaccaacgccacgtgggaagagatgtgc^ 

gagcgagggcctggccacctatgcccagcgccgtatcaccaccgagXcctacto 

ctgcctggagactgccntccgccrrggacgccctgcaccggcagatgaag(^ 

gcccggtcagcaaactgcaggtcaagctggagccaggagtgaatcccagocaccr 

TTCAazrrACGAGAAGGGCTACTGCTrCGTGT^ 
TTTGATGACITTCTCCGAGCCT^ 

cTOGAcnxxriTccnmGciTCT^ 

GGAATTCX3AGCGCrrGGCTCAATGa:ACAGGCCCGCX:GC^^ 

CCAGCCTGACCCGGCCCGTGGAGGCCCTTITCCAGCrGTGGACCGCAG^ 

GCrrGCCrCGGCCAG<XK:;CATTGACATCrrCCAAGTGGAGGACCT^ 

CGGCTCCTGGATGGGTCCCCGCrGCCGCAGGAGGTGGTGATGAGCCTGTCC/^ 

CrGCTGGACTCGATGAACGCTGAGATCCGCATCCGCTGGCTGCAGATTGTGGTCCG^ 

TATCCTGACCTCCACAGGGTGCGGCGCTTCCTGGAGAGCCAGATGTCACGCATGTACACCA 

CTGTACGAGGACCTCTGCACCGGTGCCCTCAAGTCCriTCGCGCT 

GGCCGGCTGCACCCCAACCTGCGCAGAGCCATCCAGCAGATCCTGTCCCAGGGCCrGGGCT 

CACAGAGCCCGCCTCAGAGCCCAGCACGGAGCTGGGCAAGGCTGA^ 

GCACAGGCX:CTOCTGCTTGGGGACGAG(^ 

TCTGCCTAG 

>SGPR.157_^SEQ ID NO:33 

ATGGATCCCAAACTCGGGAGAATGGCTGCGTCCCTGCTGGCTGTGCrGCT 

GGCATGTTcrccrrcAcccrcxx:cGccx:cc^^ 
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ATCAGGATGAATTTGTGCAGACGCTGAAGGAGTGGGTGGCCATCGAGAGCGACTCT 

GTGCCrCGCTTCAGACAAGAGCTCTTCAGAATGATGGCCGTGGCTO 

GGGGCCCXJTGTGGCCrCGGTGGACATGGGTCCTCAGCAGCTGCCCGATC^ 

CCTCCCGTCATCOXKKX^GAACn^^ 

TTGGACGTGCAGCCTGCrGACXJGGGGCmTGGGTGC^ 

AGACGGGAAACTTTATGGAOTAGGAGCGACaJACAACA^ 

CTGTGAGCGCCITCAGAGCCCTGGAGCAAGATCOTCCTGTGAATAT^ 

TOGAAGAGGCTGGCTCIGTTGOXTGGAGGAAC^ 

GGTGTGGACTACATTGTAATTTCAGATAACCTGTGGATCAGCCAAAGGAAG 

GGAACCCGGGGGAACAGCTACnTCATGGTGGAGGTGAAATGCAGAGACCAGGATI^ 

AACCirrGGTGGCATCCTTCATGAACCAATGGCTG 

TCGTCTGGTCATATCCTGGTCCCTGGAATCTATGATGAAGTGGTTCCTC^ 

AATACATACAAAGO^ATCCATCTAGACCTAGAAGAATACCGGAATAGCAGCCG^ 

TCTGTTCXJATACTAAGGAGGAGATTCTAATGC^ 

ATOGAGGGCGaSTTTGATGAGCCTGGAACnAAAACAGl^^ 

TTCAATCCGTCrAGTCCCTCACATOAATGTGl^ 

AGATGTGITCTCCAAAAGAAATAGTTCX^AACAAGATtK^ 

GTGGATTGCAAATATTGATGACACCCAGTATCrCGCAGCAAAAAGAGCGATCAGAACAGTGTT^ 

GAACAGAACCAGATATGATCCGGGATGGATCCACCATTCCAATTGCCAAAATGTTCCAGGAGATC 

GTCCACAAGAGCGTGGTGCTAATTCCGCTGGGAGCTGTTGATGATGGAGAACATTCGCAGA^ 

GAAAATCAACAGGTGGAA.CrrACATAGAGGGAACCAAATTATlTGCrGCCm^ 

<X!AGCTCCATTAA 

>SaPR_154_SEQ ID NO:34 

atcgctcagcggtgcgtttgcxitgcixkk^^ 

cga.gatcgatgggcccx}aggagcggqgagtatc:aaagggot 

aaagaggaacgcgtcgcgatgaaagaggcactgaaaggtgccatcx:agattcc^ 

tagctctgagaagtccaatactacagccctggctoagttcgga^ 

tacagtggtcagcaccagcotatccagcatgaagtcgtggaagagtat^^ 

CCAAGGCrrCGGACCCCAGCITGCAGCCCTACCrrGCTGATGGarC^ 

TGAAGAAGGCTGGGAGGTGCXIICCCATTCrcrrGGGTTGGAGCGTGATC^ 

GCACACTGGACGACAAGAACrCTGTGATGGCATTACTGCAGGCCnTGGAGCT^ 

AAGTACATCCCCCGAAGATCTTTCTTCATTTCTCT 

GCTCAGAGGATCrCAGCCCTGCTACAGTCAAGGGGCXJTCCA 

GGGCTTCATCTITOGATOATTTC^^ 

AAGGGTTCCy^ItUACCrCATQCraC^ 

GAGACAAGCATTGGCATCCTTGCAGCKKrroTC 

TTTGGAAGCGGGACAGTGGTGACTGTATTGCAGC^ 

CCITAACCAATGCAATAATCAGGACCACCACGGCACTCACCATATrCAAAGCAGG^ 

CCACAGTCAACITCCGGATTCACCCTGGACAGACAGTCCAAGAGGTCCTAGAACTCACGA^ 

ATTGTGGCTGATAACAGAGTCCAGTTCCATGTGTTGAGTGCC^ 

CTGATGACAAGGCCTTGGGCrACCAGCTGCrCCGCCAGACCGTACAGTCCGTC^ 

ATATTACTGCCCCAGTTACnCTATTGGC^ 

GCATCTACAGGTICTACaiJCATC^^ 

AGAAAATCTCAGTCCAAGCCTATGAGACCCAAG^ 

ACACAGACCAGGAGOCAGTTTCTCACCTGCACA/U^CTGTO 

>SGPR 088_SEQIDNO:35 

ATGGCGGCCCTCACTACCCTGTTTAAGTACATAGATGAAAATCAGGATCGC^^ 

GCAAAATGGGTGGCTATCCAGAGTGTGTCTGCGTGGCCGGAGAAGAGAGGCGAAATCAGGAGGA 

TGATGGAAGTTGCTGCTGCAGATGTTAAGCAGTTGGGGGGCTCrGTGGAACT 

AAACAAAAGCTCCCTGATGGCTCGGAGATCCCGCTCCCTCCrATTCT 

GACCCACAGAAGAAGACCGTGTGCATTTACGGGCACCTGGATGTGCAGCCTGCAGCCCT 

CGGCIX3GGACAGCGAGCCCTTCACCCTGGTGGAGCGAGACGGCAAGCTGTA 

CIGATGATAAGGGCCCX3GTGGCXXKKJrGGA 

GAGATTCCTGTCAACGTO^GATrcnXKXnTOAAGGCAT^^ 

CGAGCnX5ATITrn3Ca:GGAAAGA^ 

TrACTGGCKK5GAAAGAAGAAGCCXnG^^ 
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CmGGTGGAGTXKlAGCAACAAAGACCrcCATI^^ 
TGACTGATCIXIlATTTTOCmA 

TTAACGAGGCCGTGGCCGCCGTCACGGAAOAGGAGCACAAGCTGTACGACGACATCGACn^ 

ATAGAGGAGTTTGCCAAGGATGTGGGGGCGCAGATCCTCCTGCACAGCCACAAGAA^ 

CATGCACCGATGGCGGTACCCGTCTCTGTCaZrrCCATGGCATCGAAGGCGCC^ 

GGCCAAGACCGTGATTCCCAGGAAGGTGGTTGGCAAGTTCTCCATCAGGCTCGTGCCGAACATGA 

CrCCrGAAGTCGTCGGCGAGCAGGTCACAAG<nACCrAACTAAGAAGT^ 

CCCAATGAGTTCAAGGTGTACATGGGCCACGGTGGGAAGCCCTGGGTCTCCGACI^ 

CATTACCTGGCTGGGAGAAGAGCCATGAAGACAGTTTTTW 

AGGCGGCAGTATTCCCGTGACCITGACCTITCAGGAGGCC^ 

TGTGGGGTCAGCGGATGAOK^AGCXXIACTCCCAGAATG 

AGGGAACX:AAGAlXK:rrGGCCGCGT^ 
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Figure 2 A 

>SGPr J40_SEQ ID NO:36 

MRGLWFLAWALSEVNATmVPmKGKSI^^ 

YUDCQYFGKmGTLPQKira^VFDTGSPDIWWSWC^ 

SJVfRGIJ^YDTVWSNIVDPHQTVGLSTQEPGDV^ 

IJRATOLSYYTGSIJHWIPMTARILAVHCXKJ^^^ 

Il,VGPGGNILMQQAI<mTAGQYNEEDro 

YSSQQWILGlWiaWEYYSVFDRTbmRVGLAK^^ 

>SGPr_197_SEQ ID NO:37 

MDRCKHVGRLRIAQDHSILNPQKWCCI.ECATIESWA 
EVia)LYWCYLCKDYVI.>lDOTEGDLia.LI^ 
GQPQMLTALWYiaiQRLLAiaXia.\VimSSR^ 
IJRmGNTCmNSrLQVLSHLQKFREO^^ 

AOBREGFCWNGIUSISRSLBLIQNKBPSSKmSLaiBLHTXFRV^ 

RGYDQQDAQEFLCSIXHKVQQEI^SEGTIRRILIPFSQRK^ 

imLGVHVVEDQVLTMEPYCORD 

>SGPr_005_SEQ ID NO:38 
MGPRLIPFIJTLFV^ILam^ 

DSFYFGEISTCTPPQNFLVSLIRWPICSLPSrV^CQSQVCSNHN^^ 
IT.GYDTVTVHlSn[VVNNQEFGLSENEPSDP^^ 

WSFYFTCQFmQYCGELmGGVDPNLYSGQnWTPVSPELWQIAIEEFAIG^ 

TFLIAVPQQYMASHXJATGPQQAQNGDFVTVn^CSYIQSM^^ 

EATCIPSRSGQPLWIIX5DVFtJCEYCSVYDMA^^ 

>SGPr 078_SEQIDNO:39 

MQPSSIXPIAIXXIAAPASAI.VRIPOIKFrei^ 

KKYMDAQYYGEIGiaiPPQC^TrsrS^TO^ 

HYGSGSLSGYLSQDWSWCQSASSASALGGVKVERQVFGEATKQPGriEIAAK^ 
NVLPVFDNmQQKXVDQNIFSFYLSRDPDAQPGGELMLGGTDSK^^^ 
QVEVASGLTLC^CJBGCEAIVDTGTSIJ^GPVDEVRELQKAIGAW 
KGYKI^PEDYTLKVSQAGKII.CXSGEMGlVroiPPPSGPL^^ 

>SGPr_084_SEQ ID NO:40 

MAIXTNLLPLC(XAIJLALPAQSCGPGRGPVGiaiRYAIUeLQ^^ 

RGSERERDLW]Srm>DIIFKDEENSGADRLMTERCKERWA^ 

AQDSIJOTCmAIX>ITTSDRDRNKYGIXARIAVEAG 

GNATVRLWSGERKGIJRELHRaDWVIJ^ASGR\^^ 

PWHLWAARGPAPAPODFAPWARRIJl^GDSVIJ^ 

VlSn>VIASCYAVIJgSHQWAHRAFAPIiaLHA^ 

>SGPr_009_SEQ ID NO:41 

MAEKPSNGVLYHMVKLLlKTFII)GiroDI^^ 

GKn^HLWSKKQI^SIFFSLSAFLmQGAQPSGKXKLC3PHAHFm 

NIKNKEFlSrmiNRNGSBLDLLGMRDL^ 

MSHSILNGICGTKHWDQEPDVmDDllFBIFNN^ 

ADTHGRLUJGMCMJAXmKAHVEKDFI^^ 

KVQHSFETPlSDnLTQLPTlERI^KmOT 

>SGPr_286_SEQ ID NO:42 

QYDLSKARAALLIA\^QGRPGAQHDVEAL!GGLCWALGFETT^ 
PVSCALVAIMAHGGPRGQLLGADGQEVQPEALMQELSRCQVLQGRPKJF^ 
LPWYWSWIJtAPPSWSHADVLQri^AEAQGYVAYRD^^ 
VCEQEVLGPDCDELRKA<XEIRSSLKRRLCLQA 
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>SGPr_008_SEQ ID NO:43 

MAYYQBPSVETS]IKFKX)QDFmJ^ 

GGPPHFIIJ^DISRFDIQQGGAADCrVVFIJ^ 

EVVIDDRIJ»VQGDKCLFVRPRHQNQEFWPCLLEKAYAK^ 

HSSPVDLVKAVKTATKAGSLITCATPSGPTDTAQAMENGLVSLHAYTVTG^ 

PWGWGEAEWGRWSDGSQEWEETCX)PRKSQIJ1KEICBDGEF\^ 

NTLE^EGWSQI^IFRKQmGNTAGGPR3^ 

FQVnAGSQRFREKOTFVEFSSFlOTVQ 

roSDREir^SHFMLRMKGSPSEHGSQQSnmYAQQ^^ 

VAIMELKVNGMJJQEBFAIULWOtLV^ 

VTtilYSDSVGRVSFPSLVCinj^^ 

>SGPr_198_SEQ ID NO:44 

maaqaagvsrqraatqglgsnqnalkylgqdfktlrqqcii)sgvo^ 

pqtqgiiwkiot:elcpspqfivggatrtdicqgglgdc^ 

gifhfqfwqygewvevviddrij>tkngqllf^^ 

eedftxk5isefydlkkppaot.yqiikkalcagsixgcs 

fqghpekijrlrnpwgbvewsgawsddapewnhro 

]>n:sPDSLSSEBVHKWi^vijasrGHvr^ 

LLGIMQKNRR^^^RKJaGQGMI^IGYAVYQWKELES^ 

ARIPPGEYLVVPSTOEPFKI^GEFCLRWSEKKAQ^ 

GKDSEITAKAIXILLlSnaAPSKRTDIKJroGF^^ 

ETOYiraSGTmAHEMRTAIJ^GFmsrS 

DmGMVQLSLAEWLCXJVLV 

>SGPr 210_SEQ ID NO:45 

MASSSGRVTIQLVDEEAGVGAGRLQLFRGQSYEAIRAACIJ^SGIIJ^ 

AKGVKWMREHEFCAEPmCEDMSRTDVCQGSIX^ 

GVEHFQLWQFGffllWlsmVVV^ 

NEAFVDFTOGVGEVLYLRQNSMGLFSALRIIAIAI^ 

KWLGFIKVRLLRLRNPWGCVEWTGAWSDSCTRWDTLPTEC^ 

TVQICSIJSPEVLGPSPEGGGWHVHTFQGRWVRGFNSGGSQPNAKn^^ 

GPWGGWGAAGARGPARGGRTPKCXVIXSLIQRNiaa^ 

FTGHRGAQLAGHTHGPQEASKRYTQNSAEVAPDREADDDGGQGFGDGPWEroDVISADLQSLQGPY^ 
PLELGI^QO^QEIAGEEEEmASQLQALI^SIALEPARAEn'STPREIGLRTCT^ 
QLWGYLLEWQAIFNKFDEDTSGT^^SYELR^ALNAAGFHL^ 
VAHLTCIFCHCSQHU3GGEGVICI.TB0RQ\^ 

>SGPr 290_SEQ ID NO:46 

MSLWPPFRCRWKI^RYSRRASPQQPQQDFBALIAEC^ 

WKIU?PELHSNPQF^AKAKliLDLCXJGWGDCWFLAA^ 

FWHYGNWWVVmDRlPV^^EAGQLVFS^SST\^^ 

GGVTIVrnNLAEAHGNLWDILffiATYNRmGC^ 

KIJmPWGKVEWKGDWSDSSSKWELLSPKEKILLIJU^ 

QEAAQKWTYTIVIREGRWKRSTAGGQRQIXQDTFW 

lOmCJRKRKPLIAIGFYLYRMNKYHDDQ 

YWRPTRSQSSSSGSSPGSTSFMKIJ^AILVSSSQRRXKTKl^ 

MTWSSmSRQPFFSI^CQGIIALLDVSFQLNASC^^ 

EQimAMREAGIMr^DVCQIMLIRYC^ 

EPPWSLSraEDSimPRNSRPGaaWGPPAKa 
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Figure 2C 

>SGPr_116_SEQ ID NO:47 

MVAHINNSRLKAKGVGQHDNAQOTG^QSFEEO^ 

NESWQRPKDm^LFIMDGISPTDICQGILGDCWIJ^^ 

WQFGQWV^^VVVDDRLFIl□SlDKLWVHS 

GVAQSFQLQRPPQNLLRIXRKAVERSSLMGCSmVTSDSELESMID 

KJVdEll.IRVRNPWGRIEWGAWSDSAREWEE 

TPDTLSGDYKSYWHTTFYEGSWRRGSSAGGCX!^ 

LVAmQKNWIOIARQQGAQLQTI GFVL 

MJPPGEYinPSTE^HKDADITLUWF^^ 

GKEIGVYELQMXNRMAIKFKSFKTKGFGIJDA 

RECTQDHSGTLNSYEMRLVIEKAGIELNNK^ 

PKOTGfflCXSLEQWIXJlvmvWG 

>SGPr_003_SEQ JD NO:48 

MRAGRGATPARELFIU)AAITAADSSLFa)LSTPIAQFREDm 
LGDCWFLCACAALQKSRHLLDQVIPPGQPSWADQEYRGSFrCMWQFGRW^ 
FSRCQREDVFWTJPLLEKWAKVHGSYEHLWAGQVADALVBLTG^^ 
RWEHRTCRQlI.HIJO>QCXISCCVr^RAGAlffiL^ 

WQGLWREGGEGWSQVDAAVASEII^IXJEGEFWVEEEEFLREEDELWGYPVl^ 
OmALPQAWVKGQSAGGCKN^ 
HTSWSPASIPGKHYQAVGimWKVEKRRVN^ 
STFI^APGEFLIJ^WSTGRVSIJEtSQRVEGAR^ 

>SGPr_016_SEQ ID NO:49 

MFLLLVIXTGLGGMHADLNPHKlFLQTrmEO 

YDE^«)IRHSKPLLVQMDaYNGWAGIPNSLVTI^VCSGLI^ 

IE^ffiIVVDKM.VKTIKSIWXMFSQI^TSm 

IVAYIXMXYSGGVKDENICSIJ>DEKyiSSHNGLTCL^^ 

>SGPr 352_SEQ ID NO:50 
MAPACQIIilWAIJUXJLGLlSfi^BVT^^ 

ATAESRLFYKVASPSTHFLOSnLTRSSRLIAGHVSVEYWTREGLAWQI^^ 

VAISTCGGLHGLIVADEBEYLmPLHGGPKGSRSPEESGPHVYYKRSSLRHPHI^ 

PWWIJlTLKPPPARPLGNETERGQPGLKaiSVSRBRYVE 

AKIJ'QDSSLGSTVNILVTRLILLTEDQPTLEIT^^ 

AVLITRYDIOTm«PCGTLGIAPVGGMCERERSCSVT^ 

ARGQDPAKmAAHTTMKTNPFVW 

CRFQHGVE:SRQCK.YGEVC:SELWaLSKjS]Sttt 

DQAWGPWTPWODCSRTCXKKSVSSSSRHCDSPRPTrGGKYCX^^ 

EFDSJPHRGKFYKWKTYRGGGVKACSLTCa^ 

DRVLGSDLREDKCRVCXSGDGSAOBTffiGWSPASPGAGYEDVV^ 

QESLLLEGO»GTPQPHRLPIAGTIFQOlQGPDQVQSLBALGPINASIJ^^ 

dsij>pyswhyapwtkcsaqc:aggsqvqavecrnqldssava^ 
wgnwslcsrscdagvrsrswcqrrvsaaeekjvlddsactqpr^^ 
cotscgpgijcentvvlcksadhratt.ppahcspa 
qrqrsvrctshtgqashectealrppttqqceakc^ 

YFRQMCCKTCQGH 
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Figure 2D 

>SGPrJ)50_SEQ ID NO:51 

MKPRARGWRGIAALWMLIAQVAEQAPACAM 

YBVDHRGDWSHEIMHHQRRRRAVAVSBVESLHIJtLKGPRHDPH^ 

KSVQTrJ>PEDFCFYQGSLRSHRNSSVAi;STCQGLSGMIRTEEADYFLRPLPSHLS\^^ 

VLYKI^TEPHAPGASEVLVTSRTWEIAHQPOISSDLRLGLPQKQOT^ 

KSCLRHKRSLIJlSHR]SmELlSrVETLVVW 

GIJOJLEDEQPGLVISHHABmLSSFCQWQSGIM 

MGSKYRSCniNEDTGIXiLAPTEAHE^ 

YLHKia^STAQAlCLADQPKPYKBYKOTEKLPGBLY^^ 

MGRKCETECFMPAAEQTICGHDMWaiGGQ^ 

M^ClOTKPSHGGKPCaSGSTRTLKLasrSQKCT 

LCKLYCIAEGroFFFSLSNKVKDGTPCSEDSKr^(^ 

IHRGLYTXHHBrmQYYHMVTIPSGARSm^ 

TFDYIOlSYNEPEmiATGPTNETLIVlSLIJfQGRNPG 

SCGGGQMTVREGCYRDIJKJfQVl^SFa^KT^ 

RPVQCTWIVHYDSEPWASLCTQPAPSSRQACNSQSCPPAWSAGPW^ 

NPSAI^QLLPDAVCTSEPCTIO^CaEACl^ 

SGKYIffiLASKKCSHLPKPSIJELERACAPIJPGPI^ 

CLAGGRPASGOXHQKPSASIACmHFCPIAEKKDA^ 

SKSNL 

>SGPr_282_SEQ ID NO:52 

IVfllQAEARVTLRAPLLIXGLWVLLTPVRCSQGHPSWHYASSKVW 

GGQIUniHMRRKIILLWPRHLLVTTQDDQGALQlVro 

IMKLDDIAYEIKPLQDSimLEHVSQrVAEPNATGPTFRDGDl^ 

GMKGHVQCSNSYCRVDDlSnnTCSKEW 

MFTYPRTnnroTFRVHSPTLLIKEAPHEC^ 

EKYDDNYCTCQKRAFCIMQQyPGNmJAFSNCSYGHAQNC^ 

LIADGREECDCGSEns:QCTASYCX:RSDCra:W^ 

TCTAM^nvIQDGTPCriEEGYCra 

NQACAGroKFCGRLQCrSVTHLPRLQEHVSIJmSVTGGFQCTGLDDHRATO 

FCWrmCNATTISLGYDaEUPEKCSHRGVC^ 

SQQSVMYLRVWQRIYTFnALLFGMATNVRmTT^ 

>SGPr_046_SEQ ID NO:53 

MVEKIIGKGNVTTYILTVMNMVSGLFKDGTrGSDl^^ 

SALIGKNGKIUIDHAIIXTGIT:)ICSWKNE^ 

G]^ffi^DGEG]SIP(:KKAEG^a!^PTI.TG^INGWSWSS 

LPGQIYDADTQCKWQFQAKAKLCSIWjBF^^ 

QCVIOFGELGPI^mGQWSAWSaCWSBCSRTCGGGVK^ 

NENSIJ>FRAQQCAHyNSKl>FRGWFYQWKPYmVEEEDRC^ 

KM)VCroGVC:mVGa)HELGSKAVSDACGVas:GDNSTCXF^ 

EIQELQVSSSYIAVRSLSQKYYLTGGWSIDWPGEFPFAGTTFEYQRSFNRPE!^ 

QGK2^GIAAAnOAIJ»K:vnvlNGTPP 

KTEa^VTEPKiasrAFSa?AYWMPGEWSTCSKACAGGQQSmQ(^ 

QAG^TSHAaPPQWSLGPWSQCSKTCGRGVRKRELLCKGSAAETX,PERKRELLC^ 

PRPELQEGCVLGRCJPKNSIOLQWVASSWSECSATCGIXJVRK^^ 

l<nLDLEETCmRACPAHPVYNMVAGWYSIJ^ 

LRAONirNFOPAPEKREDPSC^IT^^ 
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Figure 2E 

>SGPr 060_SEQ ID NO:54 

MDGItGAFWWAIPRARQEGLGM.GLPFPVKI^^ 
ESKLl^RKVVKYKWGKQGSGAGRELWAFPTNAGLGR^ 

EEGLRGGCGGIPHVPIJfI^LPLDASGQRPSSTYRQSLRRGLGTRAHQSPA>miPELGDLRGS 

VLFGLia>SISKIlGLLAIURLWAQPMLLSGWWSTTTT^^ 

KVGKAUTPSKGWRASimJiFWSALU^ 

APSHSPIJIPASCGYIJ»SAFSRiU?GGPGAAAGPLTAPERia»GPIU^ 

PEElEVLAiaiUOPSPGGAGQRGAVGDAAADVEVV^ 

RARPGERAlXLHLPAFGRDLYIXJIJaiDIiOT^ 

SACGAAGGLVGLIQLGQEQVLIQPOvINSQGPFSGREHLIRElKWSLTPS 

WGRPSRDWRERia^AnU.TSEHTVETLWADADMVQYHGAE 

MQVTKLVLijR.QRPAKI.SIGHHGERSLESFCHWQNEEYG 

TDLCVHKDEPO^TVGIAYLGGVCSAKRKICV^^ 

IMSGEWVKGKOTSDLSWSSCSRDDLENHJKSKVSTCXLV^ 

FGMNATFCRl>IMEIIIMC:AGLWa.VEGDTS(3^ 

WSPWGAWSMCSRTCOTGAKFRQRKa>NPPPQPGGTHCPGAS\^^ 

DRLSPKKKGLLTAVVVDDKPCm,YCSPIX}KESPIX^ 

SAAKm)RCGVCSGDGKTCmVKGDFSHARGTGYIEAAVIPAGAItRmVV^ 

LYCSPLGKESPLLVADRVLDGTTCGPYETDLCVHGKCQKIGCDGnGSAAKEDRCGVCSGDGKTC^ 
KGDFSHARGTGYIBAAVIPAGARRIRVVEDKPAHSFIAL 
RRGLWEKISAKGPTKIJ?mLMVLLFHDQDYGII^ 
SVQCGGGEWWSMTCrV^rVWGFAEGRRKASVASTQSV^^ 

>SGPr_068_SEQ ID NO:55 

MAPLRALLSYLLPLHCALCAAAGSRTPELHLSGKI^DYGVTVPCSTDFRGRFLSHWSG^ 

VVDTPPIIJ^RHSJSHIJlVARSPmPGGT^ 

QEDFRELFRQPIJlQECVYTGGVTCa^GA^ 

VYRREAVQQEWAEPDGDIJnmAFGLGDIJMXGLVGIXJLGDT^^ 
RFHGKBHVQNYVLTLMNn:VDEIYHDBSLGVHIb^ 

QQRQDPSHAEHHDHVVFLmQDFGPSGYAPVTGMCHPLRSCALNHEDGFSSAF\^^ 

DGQGNGCADETSLGSVMAPLVQAAFHEO^HWSRCSKLEI^RYLPSYDC^^ 

SMDEQCRFDFGSGYQTCT.AFRTOEPCKQLWCSHPDOTYFC^ 

SPEQTYGQDGGWSSWTKFGSCSRSCGGGyRSRSRSCMSn>SPAYGGR^ 

DFRAQQCAKRNSYYVHQNAKHSWWYEPbDDAQKCELICQSADTGDVVFMNQ\^^ 

YSVCARGECWVGCDKEVGSMKADDKCX^VCGGDNSHCRTVKGII^ 

QIEALEKSPHRIVVKNQVTGSFII2«'KGKEATSRTFTA^ 

FIEGGPRSSIAYKYV^^EDIXPIJGSN^fVLIJSE^^)T^ 

HMVQKHLCTHKKRPKPIRRRCNQHPCSQPVWV^^ 

1^AKACAGDRPEARRPC1,RVPCPAQWRLGAWSQCSATC»EGIQQRQWC^^ 
VQVCSLPACGAEPCTGDRSWajMEVIJ>RYC 

PII»GPQDPADAAEPPGKI>TGSEDHQHGRATQIJ>GA1J>TSSPGTQHPFAPE1P 
GWTQTPTPVPEDKIGQPGEDLRHPGTSLPAASPVT 
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Figure 2F 

>SGPr_^096_SEQ ID NO:56 

MQFVSWATLLTLLVRDLAEMGSPDAAAAVRKDRIJiPRQV^ 

EKilTRRSINSATDPWPAFASSSSSSTSSQAirm.SAFGQQFL^ 

YSEEEAELKIiaFT^GYVNTNSEHTAVISLCSG^ 

RSAPQREPSTGI«EiACDTSEHK]SIRHSKX)KKKT^^ 

TUEKRTEHlRTKIlHLSYPiaTVE^ 

IHISEQDGPSISFNAQTTLKOTCQWQHSKNSPGGIHHOT^ 

TEFri)TGYGECLIJNOroESRPWLPVQIPGILYNVl^Q^ 

GC3RTQHTPWADGTBCMPGiai(XYGFCWO^ 

EPKNGGKYCVGRIav^KFK:SC^rIEPCIXQE^ 

CIa.FaElVAGNTAYyQIia)RVIDGTPCGQDT^^ 

CXTVAGTFNTVHYGYNTVVRIPAGATIS^ 

IWGNAVVEYSGSETAVEiaNSIDiaEQEIXLQVi;SVGKLYN^ 

CSKPCQGERKIlKLVCniyBSDQLWSDQRaDRLPQPGHrrEPCGTO 

IJ)^y'CAKYSRIJ)GKTEKVDDGFCSSHPKPS^TOSKC^^ 

^^^a«>VIJ)DSKcraQEKVl^ 

DPETKPTSMQTOJQPECASWQAGPWGQCSW 
QIX3BLPS<^PPAAPETEtRSTYSAPRTQWl^GSWTPCS^ 

PRPVAKEECSVTPCGQWKjVLDWSSCSVTCGQGRATRQVMCVOT 

SPCPQRTPDSGLAQHPFQlSnroYRPRSASPSRTHVLGGNQWTGPWGACSST^^ 

GYTANDCSnBRIKPDEQRACESGPa?QWAYGNWGECnT^ 

PPDREQOmiACPHDAAWSTGPWSSCSVSCGRGHKQRNWC^^ 

RGGRCPKWKAGAWSQCSVSCGRGVQQRHVGCQIGTEIKIAREIEC^ 

AEBWQECIKTCGEGSRYRKWCVDDNKNEVHGARCDVSK^ 

CGKGYKQRLVSCSEIYTGK^NYEYSYQTTINCPGTQPPSVHPCYLR^ 

GVMQRSVQCLTNEDQPSHLaaiI)IJO>EERKTaaa^^ 

liOFCAGMHSDHPKEYVTLVHGDSE^ 

RTOLTSMQIITTDIXJFARTSEGHPWFATAGDCnfSAAKCPQGRFm^ 
DIKKSPDGTRWGKCXKJYCGKCTPSSGTGIJE^V^ 

>SGPr_l 19_SEQ ID NO:57 

MWAKWLTGLLYHLSLFmiSWEVDFHPRQEALVRTLTSYE 

ALEPMPFRTOYRFTAYGQLFQLlSnLTADASFLAAGYTEVI^ 

SQEDYKAWSLCGGLTGTFKGQNGEYFLEPIMKADGlSrEYEDGH^^ 

ESQIKETSLPFHTYSNMNEDLNVMKERVLGHTSKNW 

AHGSNLQNYILTLMSIVAlIYimPSIGNLIHI^^ 

DDVHPSHHDTAVIJTREDICSSKEKCaSIM^ 

DDWRCamdKVTKYHVMAPAlJSEEIft^ 

SRYDGNKQCEIAFGPGSQMCPHIENICMHLWC^^ 

NKETETRPVNGEWGFWCTYSSCSRTCGGGffiSATRRCNRP^^ 

QDFREKQCSDFNGKmDISGIPSNVRWLPRYSGIGTKDR(:aKI.YCQVA^ 

TEn)ICV^QGQCMAA.GCDHVLNSSAKroKCGVCGGDNSS^^ 

QYSYSGQPDDSYIAIJSDAEGNFLFNGNFLLSraKKEDW 

QVLCVGNLY^^PDVHYSF^^PI^EElSDMFI^ 

DHO»Ii»SFVTQSasnnDaBI^WHVIGKSECSSQTO 

PTQELCHGNCVFTRWHYSEWSQCSRSCGGGERSRESYCMNOT 

PSWAASEWSECLWCGKGlKQRQWCQL^m)HDSDGFCNSST^ 

TTCGHGYQMRDVKCVISnSIASAVIJBDTEa^ 

HGSWIPCSVSCGRGTQARYVSCKDAIJ^RIADESYCAHLPRP^^^ 

HGKTTRQVIX^MNYHQPmEN^ 

NENQVVHPSVRGNQWRTGPWGSCSSSCSGGLQHRAWCQDENGQSASYODA^ 
QWNYGNWGECSQTCGGGIKSRLVICQFPNGQILEDHNaBrvn^ 

KYYKNSL 
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Figure 2G 

>SGPr_143_SEQ ID NO:58 

MGRPWASAPPia>QLLRT!JDlQVALTGLEVRimRPEAAPGTGM^ 

ia>rrargtplllxllllllwpwgagvlqghipgqbvtphwvldgqp 

aegqelixelek]!ota.lapqymthygpdgqpvvlj^n^ 

litlsrnasyylrpwpprgskdfstheifrmeqllt^ 

rteikylelyivadhtlfltrhrisiij^^ 

anatlwaelqwkrglwaqrphdsaqixtgrafqgatvgiapa^ 

atmaheighslgijshdpdgccveaaabsggc^^ 

clsnapdpglfv^palcx5ngf\nsageecdcgpgqec^ 

galcrqamgda^lpefctotsshcppdvyixdgspcargsgycwdgac^ 

eactqvvnsagdahgncgqdseghfipcagrdaix:gki.qcqggkpsllaphmv^ 

TaiGALAIJPSAQIJ5LmLGLVEPGTQCGPRMVCQSim.CIl^^ 
APGWAPPFCI)KPGFGGSMDSGPVQAENHDTFLLAMLLSIIXPLIJ^^ 
OtRDPACSGPKDGPHRDHPLGGVHPMELGPTATGQPWPLDP^^ 
MFRSC3LW 

>SGPrJ64 SEQIDNO:59 

HGDRGSGRRAJ^SPFPQRGGALPGAMLLLGILTI^AGRTAGGSEPEREVV^ 

PEDS<H)QGLIFQrrAFQBDFYimTPDAQFLAPAFSTEIim 

AAVSLCGGUUSAFGYRGABYVISPIJEWASAPAAQI^^ 

PAILRAIZ)PYKPRRAGFGESRSRRRSGRAiaiFVSIPRYVET^ 

RLYRHPSILNPINIVWK.VLLIJRDRDSGPKWGNA^ 

QDLCGATTCDTLGMADVGTMCDPKRSCSVIEDDGIJPSAFTTAI^ 

AKfflVIMSPTUQroRANPWSACSAAIITDFLD^ 

SKPCPYMQYCIKLWCTGKAKGQMVCQTRHFPWADGTSCGEGK^ 

KWDPYGPCSRTCX5GGVQIJ^QCIWIPANGGKYCEGW 

NGYlSIHSTlSIRLTLAVAWWKYSGVSPRDK(m.IC^^ 

aDKAGa>GNLGSKJOtEDKCGVCGGDNKS(:^^ 

DDimJVLKNSQGKYLLNGinfWSAVERDLVVI^LGSIXRYSGTG^^ 

TPPRVRYSFYXJPKEPREDKSSHPPHPRGGOPSVIIINSVIJSI^ 

SGLQKJBLAVDCRGSAGQRTS^ACDAAHRPVETQACGEP^^ 

GGRLLARDQCmHRKPQEIJ^FCVlJRPC 

>SGPr281„SEQ ID NO:60 

APDSHLLLLPPLPAGWVEWDRPRAAVRPRPRGVGSRVSCAIAPGAGGPGWRQI^ 

GRRKRPGAGCRQLTRGAlXWIJLa.WRSPWRADQSPGSGPRRRRRV^ 

GAPASWQPPPPPQPPPSPPPAQHAEPDGDEVIXRIPAFSRDLYLLLRRDGRFLAPia?AVEQRPOT 

GAASAPQPPAPPDAGCFYTGAVIJRHPGSrASFSTCGGGLVFMJFQHKSI^^ 

YIGHHGEKJ^ESFOKlWQHEEFGKEa^IHLEMST^ 

YLSGMCSEKRKCnAEDNGLlSIIAFnAHEMGHN^ 

SRCSKEDLERFLRSKASN<XLQTNPQSVNSVMVPS^ 

LWCKVEGEKEC3lTKl.DPPMDGTDCDLGKWCKAGECrre 

RKOPGLDSEAIODaNGPRKQYRiaBNPPCPAGLPGFRDWQCQAY 

FCSPVGKEQPmLSEKVMDGTSCGYQGIJiICANGRCQKVGCl)GLLGSIAXmDHCGV(^GN 

GDFNHmGAGYVEVLVIPAGARIUKVVEEKPAHSYIALRDA 

RRGLWEKISAKGPTTAPUILLVLLFQDQ>nfGLHYEYTO 

TCGGGERKTWSCIKIMSKMSrVDNEK(^^ 

SRQVACTQQLSNGTLIRARERDaGPKPASAQRCEGQDCNmrv^ 

lSIPRKKCVLSTRPREAEDCm)YSKCYVWRMGDW 

PAAYRPCraXffCWEKINVhr^ 

AQKLQQKS 

>SGPr_075_SEQ ID NO:61 

YDYWGSDSMIVTNKVffilVGLANSMFTQFKV^ 

LRPHDIAYLLXYPKEmjiAFAVI^ " 
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Figure 2H 

>SGPrJZ92_SEQ ID NO:62 
MLAASIFRPTIXLCWLAAPWPTQPESmaS 

WGPSPEGPPETPKGAAIAEAVRRFQRANALPASGELDAATLA^^ 

PRARSRRSPRAPLSLSRKGWQPRGYPDGGAAQAFSKItl^^ 

SEVTPlX)FREDIJ^GAAVDIKI,GFGRRianXK:^ 

ISLI^AVHEIGHVmiJ^HTOLTGSI^^ 

NQYGEVMVKFSTYITRNSWYWLYENK^ 

GNQYWRYDSDKDQALTEDE(K5KSYPKIJSEGEPGIPSPIJ>TAFYDI^ 

LNSYPKIOTWFPAVIPQNHPFiaSIIDSAYY^^^ 

KFISEKWroVCTJVmSTLNM 

>SGPr_069_SEQ ID NO:63 

MVESAGRAGQKRPGFLEGGLLLLLIXVTAALVALGVLYADRRGIPEA 
IslMDFTTOPCDDFYQFACGGWLRRHVlPETNS^^^ 
RSCMNQSVffiKllGSQPLLDILEWGGWPVAMDRW^^^ 
DDQNSSRHnYTOQPTUMPSREYYI^GGSNRKVK^ 

SNlSffiNAVGSLYVREAFPGDSKSMVKLlDKyRTVI^^ 

yiLEEMNRMJ)EEySNVOTSEDLYFENSLQm^^ 

VFPAGILQPPiT?SKBQPQAO^GGIGMVIGHEiraGEDDNGGR^ 

CMIYQYGOTSWDLADEQNVNGI^S^I1.GE^^LAJ)N 

FFINyAQWCGSYRPEFMQSIKTDVHSPLKYRVmSLQ 

>SGPr_212_SEQ ID NO:64 

MRm:.KGSHLSAEVKAKYSQREGIAWCCDV(:DVH^ 
FSPFrXTSSPAImAGSPSQSPPWQIV^lMX3HASSPVESG^ 

RLCIffiIAHAWGlAIGAia>WlEEWi;SEGFAraLE^ 

PVRRGHMroTEKALGSESDRLPVIJU.PFVGSVSIDSSTXFEW^ 

QWQGVGEOPVGQGWPRAAFSLRSHMAFPLCMQRERRDAR^ 

GRCCSAAVWRAPQAADGKPGEia.QPCSSPCKRPWSACDRaCTC^^ 

ECIQNDFEVFEU3SWVDGDPICWVIIFSSYSn)PQFSLRLLFLT^ 

iaGSKPSPSGHAPSPAGLTCASGAQMGWGQSmKGQISIJ»PLLQGLDI^SG^ 

LNIHlASVArvrVEBaBGVGKGKGTSISWAFGAKPSKDKTGin'^ 

LLRFLAKRLGDEIYFSIOJiKFVHlFHGQLII^QPSI^ 

QGSTPQPPIJaAlPIUEASEAAMPDVCDBYAIilSiaWLSQ 

RSHVTGLPSTLQPRGAUPFL 

>SGPr_049_SEQ ID NO:65 

MGPPSSSGFYVSRAVALIlAGLVAALLLALAVIAALYGHCmV^^ 

PKPSSARELAVTTTPSNWRPPGPWDQLRIJPPWLVPI^^ 

VATSRIXLHSIi^QDCBRAEVRGPLSPGTGNAWGRWVDDVWFALDTEY^ 

SFSGLVKEDLREGIiT^NVYTOQGERRALIASQLEPTF^ 

l^KLGQSEKED\n^^GSKWTVTIFSTTPI^^^^ 

ALMTGPIFSFLEDLFNISYSLPKTDnAO'SFDNHAMENWGIJ^^ 

EIGHQWFGlSn^VTMNWWNlSnrWl.^ 

MKVENDPKl^imQELFDIFTYSaBlGASMARJ!^ 

DDQST^aLPATIKNI^mSWIHQSGFPV^^ 

TQPLVWIJDQSSKVFPmQVSDSDHDWVIOJ^^ 

QFTODAFSLSKMraEIETAIJEIL^^ 

IW>nYSTIIRENVlJVLQDDYLALISLEKI^^ 

YGIALGSDKEWDlLIOTYITSnTOKEEO 

EVGRYVAKJDFLVNNWQAVSKRYGTQSLINLIYnGRT^^ 

IKNENLKMCKXSAREAAWLRROT 
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Figure 21 

>SGPr_026_SEQ ID NO:66 

MASGEHSPGSGAARMLHSAQAVDVASASNFRAinSLLHLHLDLRAEFGPPGPGAGSRGLSGTAV^ 

CLEPEGAAEIMJ)SHP(XEVTAAALRRERPGSEEPPAEPVSF^ 

VLLTYRVGEGPGVCVinLAPEQTAGKiCO>FV^ 

MSASTWEKRGPNKFFFQMCQPIPSYOAIA^ 

GEmfGPYVWGRYDLII'MPPSFPFGta^^ 

NETPY^GFCFVSYIAHLVGDQDQFDSFLKAYVHEE^EtS^^ 
DRmiSriPGWPPYIJT>LSPGDSLMKPAEELAQL^ 
IJ>PGNVKKLGDTYPSISNAia4^AELRLRWGQIVLK^ 
GSWAQTLAKETFASTASQLHSNVVNYVQQIVAPK^^ 

>SGPr_203_^SEQ ID NO:67 

MAAQCCCRQAPGAEAAPVRPPPEPPPALDVASASSAQLFRLRHLQLGLELRPEAR^ 

RPAPRALVIJDAHPALRLHSAAFRRAPAAmTPCAFAFSAPGPGP^^ 

DPFTOYGSSLTNnrLPPELQAHQPFQVIIJRYTSTOAPAI^^ 

DTPAYKCTYSAVVKAPSGVQVLMSATRSAYMEEEGVFEnmi^ 

VWAEPCLLPTATSKISGAVEQWLSAAERLYGPYWGR^ 

VIDVlHEVAHSWGNAVm^TWEEMW^ 

GEDSPVSK1.QVKDBPGVOTSHLMNLFIYEKGYC^^ 

DLLDSn.SFFPBLKEQSVDCRAGLEFERWLNATGPPIAEPDLSQGSSLTRPVEAL^^ 
SASAIDISKWRTFQTALFIX>RLIJ)GSPIPQEVYMSLSKCT^ 
VRRFI^SQMSRMYTIPLYEDLCTGALKSFALEVFYQTQGRLHP]^ 
r/aU^EADTDSDAQAmxa:>EAPSSAI^^ 

>SGPr_157_SEQ ID NO:68 

NTOPKLGRMAASIXAVIXIXimGl^SSPSPPPAIJ^ 

FRQBraRMMAVAADTLQRLGARVASVDMGPQQUT^ 

ADRGDGWLTDPYVLTEVDQia.YGRGATD>IKGPVLAWm^ 

ALEBLVEKEKI)RFFSGVDYmSaDNLWISQRKPAn^ 

ADLVALLGSLVDSSGHILWGIYDEVWLTEEEEsmnKAlHI^ 

yPSLSfflGmGAFDEPGTKTVIPGRVIGKFSna.WHMhrVSAVEKQVT^^ 

GLHPWIA^TODTQYIAAKRAmTWGT^ 

D^WNYIEGTKLFAAFFLEMAQLH 

>SGPr 154 SEQIDNO:69 
MAQRCVCVIJOLVAMLI^^ 

KSmTAIAEFGKYIRBCVFFIWSTSHQHEVVEEYSHI^ 

PFSGimDGVIYGRGTLDDKNSVMAIXQALELLLlRK^ 

QLAFIVDEGOFnj:)DFIPNEKia»IALIAVSEKGS^^ 

MPIIFGSGTVVTVLQQLANBVYGBKSLNQC^ 

NTVrADNRVQFETVLSAFDPLPVSPSDDKALGYQLOlQWQSW^^ 

RFYPmQPEDFKJOHGVNEKISVQAYETQVKFIFEUQNADTO 

>SGPr__088 SEQIDNO:70 
MAALTTORKYmENQDRYIKKI^ 

KIJ»DGSEIPLPPIIXGRmSDPQKKWCIYGHLDVQPAALEDGWDSEPFlI.\^^ 

VAGWmAimYQKTGQBIPVNVRFCIJBGMEESGSBGIJ)EUFAR^ 

CnYOLRGICrmmVECSblKDLHSGWGGSYHE^ 

KLYDDroFDIEEFAia>VGAQIUaSHKia>ILN^ 

VPNMIPEVVGEQVTSYLTK3a?AEUtSPNHP^^ 

LTREGGSIPVTXTFQEATGKimm^VGSADDGAHS^^^ 
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